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semiconductor applications; consequently, complete information sufficient for construction 
purposes is not necessarily given. The information has been carefully checked and is believed 


to be entirely reliable. However, no responsibility is assumed for inaccuracies. Furthermore, 
such information does not convey to the purchaser of the semiconductor devices described 
herein any license under the patent rights of SAMSUNG or others. SAMSUNG reserve the right 
to change device specifications. 
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INTRODUCTION TO SAMSUNG’S SFET™ FAMILY 


Since the introduction of the first Power MOSFET products in the mid-70’s, these devices have emerged as widely ac- 
cepted components in medium-to-high frequency power control applications. Advances in Doubled Diffused MOS (DMOS) 
process and circuit design technology, as well as our understanding of how to use these devices in practical applications, 
have fueled the rapid growth of these products. As MOSFET applications have grown, economies of scale possible with 
high volume state-of-the-art manufacturing facilities such as Samsung’s have reduced the price of these components to 
the point where many new applications are possible. 


Samsung, with the proprietary HDMOS (TM) process technology, has advanced the basic DMOS technology to yet another 
level of performance, equivalent to the development of 1 Mb DRAM’s in memory technology. 


HDMOS™ (high-performance DMOS) is a combination of process innovation and design innovation capable of producing 
devices with very high breakdown voltages (in excess of 1000V), the lowest on-resistance per unit chip area, lowest 
Capacitance, fastest switching time and highest energy absorption capability under unclamped inductive load switching. 


This data book describes the complete family of Samsung power MOSFET products. The 328 parts in this family, in both 
N- and P- channel, have breakdown voltages ranging from 60V up to 7OOV, with currents as large as 40A. Samsung is 
continually expanding this family with additional products announced quarterly. 


FREEDOM FROM BIPOLAR LIMITATIONS 


With this extensive family of power MOSFET products, designers of power conversion systems can finally dispense with 
traditional bipolar transistors and their associated constraints in terms of drive circuit complexity, reliability and switching 
speeds. Table 1 summarizes the advantages of MOSFET power transistors over older bipolar products. 


Parameter MOSFET 

Input Impedence High (>10° 0) Medium (—10KQ) 

Gain High (>108) | Medium (10~100) | 
[Satomi Frequency High (>100 kHz) Low (<10 kHz) | 
L On Resistance (Rpsjon)) Low i Lower | 

Off Resistance High | High 

Voltage Capability 1000V and growing | 1200V 

Ruggedness Excellent (2J) Ae Fair 

Cost Low Low 

Max Operating Temperature 200°C | 150°C 


Table 1. Bipolar vs. MOSFET Power Transistors 


DRIVING THE SFET 


Bipolar transistors are current controlled devices, and therefore require large base currents for operation. This large base 
current produces an even larger current flowing from collector to emitter. Power MOSFETs, on the other hand, are voltage 
controlled devices. A relatively small voltage applied between gate and source results in a large current flowing from drain 
to source. The gate oxide electrically isolates the gate, and results in extremely high input impedance and low gate input 
leakage currents. 


The result of these fundamental differences in device operation is that MOSFETS utilize much simpler drive circuits, and 
hence lower system cost in many applications. 


Power MOSFETs are majority carrier devices, and therefore do not suffer from minority carrier storage time limitations as 
do bipolar transistors. As a result, MOSFETs offer much better switching performance (up to 1 MHz and beyond) than do 
bipolar transistors (which are limited to 20 KHz and below). 
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Unlike bipolar transistors, Power MOSFETs do not suffer from secondary breakdown. This is frequently a major limitation 
in the power handling capability of bipolar power transistors. The insensitivity to second breakdown is due to the negative 
temperature coefficient for carrier mobility in power MOSFETs. As current increases, the device heats up. However, unlike 
bipolar transistors, carrier mobility decreases with increasing temperature, acting to reduce any further current increase. This 
self-limiting mechanism reduces the susceptibility of MOSFETs to localized heating that can lead to device destruction. 


CMOS COMPATIBLE PROCESSING 


Some key features of HDMOS technology includes the use of CMOS local oxidation techniques for definition of active area, 
exclusive use of ion implantation to introduce dopants, the use of multiple diffused guard rings and polysilicon plates for 
breakdown voltage enhancement and built-in redundancy, and a tight geometry octagonal cell design. Figure 1 compares 
conventional DMOS technology and HDMOS technology with local oxidation. 


Conventional approaches for growing field oxide in power MOSFETs result in very thick initial oxide of one micron, causing 
problems in pattern definition and contact metalization. With HDMOS technology, an alternate approach is used for defining 
the field oxide that is compatible with high density VLSI CMOS processes. This alternate approach is local oxidation. 


Regular DMOS Samsung HDMOS 
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Figure 1: Conventional DMOS vs. HDMOS with Local Oxidation 


By depositing and patterning a thin layer of silicon nitride, which selectively masks the silicon during oxide growth, the HDMOS 
features are more precisely defined. There is no undercutting of thick field oxide, and the resulting structure is more planar. 
This planar structure improves photolithographic resolution at other points in the process, and also reduces problems with 
metalization coverage. In addition, since one less etching sequence is required to pattern the thick field oxide, less chance 
exists of etch-induced pinholes in the field oxide. These pinholes reduce yields and device reliability. 


In HDMOS, all impurities are introduced by ion implantation exclusively. This permits precise dopant control, eliminating variation 
in junction depths of both the main blocking junction and heavily doped source. Moreover, precise junction control allows 
the use of shallow junctions even in devices with blocking voltages well over 7OOV. 


~ In N-channel devices, the main p-type junction well is defined by a unique double ion implant which significantly reduces 
parasitic bipolar transistor action. One implantation defines the p-well; the other is a heavier dose implant to create a central 
region of p+ in each cell. This reduces the sheet resistance of the well and prevents the parasitic NPN bipolar transistor 
from turning on. 


This important advantage allows cell dimensions to be reduced to less than 12 microns, and cell densities to increase from 
1. million to 2 million cells per square inch. 
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Figure 2: Extensive Use of lon Implantation 


UNIQUE GUARD-RING DESIGN 


HDMOS employs a unique guard ring design to achieve high blocking voltages with a planar structure without consuming 
large amounts of silicon area. A sequence of multiple self-aligned guard rings is used so that if a defect shorts out any pair 
of rings, the design has sufficient redundancy to ensure the rest of the rings will hold the necessary blocking voltage. Figure 
3 shows a cross section of the HDMOS guard ring structure. 


In addition, to improve surface stability of the field-oxide surfaces between the rings, a polysilicon layer is deposited at the 
gate of the HDMOS device. This poly layer is used as a field plate in reducing the electrical field at the edges of the die. 
A proprietary metal termination design is used to clamp the potential at the edge of the die. This is done so no depletion 
lines will reach the scribe area and create breakdown voltage variation due to surface effects in the scribe. 


Scribe 


Active Ares 


Figure 3: Multiple Self-aligned Guard Ring Structure 


UNIQUE CELL DESIGN 


Another key feature of HDMOS is an elongated octagonal cell design. This design minimizes parasitic NPN transistor base 
resistance, resulting in MOSFETs that are capable of withstanding high levels of inductive energy dissipation in inductive 
load switching without parasitic bipolar transistor turn-on. 


HDMOS BENFEITS FOR DESIGNERS 


For designers of power systems, HDMOS devices offer high performance under even exceptionally hostile circuit condi- 
tions. The exceptionally low input capacitance, as much as 35% lower than that of comparable devices, and low on-resistence 
are key to these performance advantages. 


RUGGEDNESS 


Unclamped inductive withstand energies of more than 2 J have been achieved for 7OOV (6A) devices, and 1.3 J for 500V 
devices (12A). Typical withstand energy levels for comparable devices is in the millijioule range. In practical terms, the strength 
of the Samsung devices allow a power control design engineer to be less concerned about stray inductance and voltage 
transients that can destroy conventional power MOSFETs, even in circuits which use voltage clamping techniques. 
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The ability of a power MOSFET to withstand high levels of inductive energy is not only a useful performance characteristic, 
but is also a measure of process quality. Poor process control leads to localized current crowding during inductive turn-off, 
which can lead to device failure during unclamped inductive load conditions. 


Inductive load tests are used as.a process control tool during final test. Samsung has found that test yields on conventional 
parameters such as breakdown voltage and leakage current were directly related to the results from inductive energy tests. 
Samsung tests 100% of its devices to a minimum inductive energy, and can select values that are specified by the customer. 


An example is a two-phase step motor driven in the unipolar mode. The traditional solution is to clamp the peak Vps that 
the power transistors see to below BVpss with an active or passive clamp circuit or snubber capable of dissipating 12.5W. 


Even with the best motors, however, there is still some leakage reactance that is not coupled. When the transistor is turned 
off, the energy stored in the leakage inductance must be dissipated by the transistor, resulting in avalanche breakdown. For 
a typical motor, this leakage reactance might be 5QuH, resulting in an inductive energy of 625yuJ at 5A. Dissipation of the 
inductive energy in the MOSFET appears to be a very useful design approach. 625yJ is well below the HDMOS power 
device’s unclamped energy-handling capability and 12.5W of additional dissipation can be handled with proper thermal design. 


FASTER SWITCHING SPEED 


Lower CISS (Gate Input Capacitance) and CRSS (Miller Effect Capacitance), coupled with improved gate bus layout features, 
results ina 2-1 decrease in switching time, turn-on and turn-off delay times, as well as current and voltage rise and fall times. 
This speed improvement means higher frequency and more efficient operation in switching mode. For the designer, it also 
means reduced gate drive dissipation and reduced drive circuit complexity. The Miller effect interaction CRSS drops by 
30%-a major benefit for gate drive circuit designs. 


HDMOS boosts dV/dt capability by providing a better base-emitter short and reduced Cjc on the parasitic bipolar transistor. 
As a result, the designer can actually take advantage of the higher speed switching without compromising device reliability 
due to parasitic dV/dt turn on. 


APPLICATION AREAS 


With the availability of rugged, reliable HDMOS power MOSFET designers have “bullet-proof” solutions for even the most 
difficult power system applications, including flyback and forward converters, and power factor correction in switch-mode 
power supplies (SMPS). 


HDMOS devices can reliably satisfy the requirements for flyback and one-transistor forward converters operating off 240 
Vac lines, and can extend the power handling capability of these designs up to 1000W. 


Designers using these devices have no need to resort to exotic schemes such as transformer designs with 2-1 clamp to 
primary turns ration (and a 340 percent maximum duty cycle) in order to overcome the limitations of lower voltage devices. 


The two-transistor forward converter has become a very popular topology for 240 Vac operation, and 500V HDMOS devices 
provide a reliable solution. However, in most cases, in addition to paying for two devices instead of one, the real issue is 
driving the upper leg since the gate drive must be at a potential which is close to the high voltage source. 


The requirement for this second gate drive operating at several hundred volts above ground potential greatly increases the 
cost and complexity of the two transistor circuit. The design time and cost of producing an equivalent supply would be con- 
siderably lower if it could be done reliably with a one transistor implementation. This is exactly what a HDMOS Power MOSFET 
provides. 


Another area that lends itself well to HDMOS solutions in SMPS is power factor corrections. For some time, this has been 
an important issue in military applications, and power correction solutions are now trickling down into the commercial arena 
as systems become more sophisticated and system interaction and power distribution problems become more acute. 


A typical architecture for such a system utilizes a boost-converter preprocessor followed by a conventional dc/dc converter. 
The rectified input voltage is used as a current reference signal to command sinusoidal line current from the preprocessor. 


The input bridge rectifier “unfolds” the half-sine pulses to provide very clean (power factor greater than 0.9) sinusoidal input 
line current. The dc output voltage can simultaneously be regulated, simplifying the remainder of the power-supply design. 


This application requires a 450-500 Vdc bus voltage and a 600-800V power MOSFET. Conducted line emissions stan- 
dards will get only more stringent as time goes on. The higher voltage HDMOS devices will be needed for the new power 
supply and motor control circuit designs. 


@ SAMSUNG 


QUALITY 


SHH NG 


QUALITY and RELIABILITY 


INTRODUCTION 


Samsung’s SFET Power MOSFET products are among the most reliable in the industry. Extensive qualification, monitor, 
and outgoing product programs are used to scrutinize all areas of product quality and reliability. Additionally, stringent con- 
trols and subsequent supporting documentation are applied to every wafer fabrication and assembly lot. 

Actual and predicted data are presented, and show the devices as a whole to have an impressive FIT* rate of 2 for standard 


lifetest stress conditions. 


RELIABILITY THEORY 


This section is chiefy concerned with reliability. However, quality will be mentioned briefly, as reliability and quality are strongly 
interrelated. 


The first concern of a customer is with the quality of incoming product. For this reason, Samsung utilizes tight outgoing 
quality procedures to assure all customers receive quality products. Details are outlined in another section. Additionally, 
lot-by-lot stressing, regular reliability monitors, exhaustive product qualification testing, and rigorous in-line process controls 
(details in another section) are all utilized to guarantee Samsung products are of the highest grade. Quality is Samsung’s 
number one priority. 


*NOTE: FIT=Failures In Test, or failures in one billion, or 10°, device-hours. 
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QUALITY AND RELIABILITY PROGRAM 


Three topics of prime concern regarding Samsung’s quality programs are detailed below: 


A. Qualification Program 
B. Monitor Program 
C. Outgoing Quality Program 


QUALIFICATION PROGRAM 


In order for the SFET family to be qualified for mass production purposes, extensive reliability information has been com- 
piled. The purpose was to simulate all relevant user conditions, via accelerated and standard methods, prior to customer 
shipments. In this way, the processing and design of SFET devices are “wrung- “out”, and reliability strongly established, 
to ensure. all product is of the highest quality. a? 


The stresses used for qualification are detailed in another section (Reliability Test Results). Very stringent LTPD levels were 
applied to the various tests to guarantee a product quality level in the upper tier of the Power FET market. 


MONITOR PROGRAM 


Twice per year devices duplicate their qualification tests to give long-term reliability data on SFET technology. In this way 
histrical data is collected and analyzed over all part types and thus assures the customer of ongoing device quality. Not 
only is the product therefore verified at its initial stages, but trends are noted to track continual process stability. These 
results are summarized in reliability reports issued periodically by Samsung Semiconductor. 


OUTGOING QUALITY PROGRAM 


All wafer lots are required to pass a ““QC-Reliability-Gate” priog to product shipment. The purpose is to track “‘lot-by-lot” 
quality and reliability to catch any potential product anomaly at the factory site. 

The customer can then expect only quality material to be delivered from Samsung. Any lot that fails the procedure listed 
below is scrutinized heavily, to make sure that corrective action takes place immediately. 


By paying such close attention to every lot, product costs are kept at a minimum. Samsung’s customer return rate is ex- 
tremely low, which is where our tough outgoing policy is most powerful. Such a tight clamp to protect our customers is 
how we can assure that all Samsung’s products are released with the highest confidence level possible 


Product Final Test 


Rel. Sample Receipt 


Cause Analysis 


22 units 
22 units 
(5 units: correlation units) 


Reject Time=48 hours 


Release Lot Accept 


Marking 


Warehouse Incoming Inspection 
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POWER FET OUTGOING FLOW 
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RELIABILITY AND PREDICTOR THEORY 
RELIABILITY 


Reliability can be loosely characterized as long-term product quality. 


There are two types of reliability tests: those performed during design and development, and those carried out in produc- 

tion. The first type is usually performed on a small sample, but for long periods or under very accelerated conditions to 

investigate wearout failures and to determine tolerances and limits in the design process. The second type of tests is per- 

formed periodically during production to check, maintain, and improve the assured quality and reliability levels. All reliability 

tests performed by Samsung are under conditions more severe than those encountered in the field, and although accelerated, 

are chosen to simulate stresses that devices will be subjected to in actual operation. Care is taken to ensure that the failure 
modes and mechanisms are unchanged. 


FUNDAMENTALS 


A semiconductor device is very dependent on its conditions of use (e.g., junction temperature, ambient temperature, voltage, 
current, etc.). Therefore, to predict failure rates, accelerated reliability testing is generally used. In accelerated testing, special 
stress conditions are considered as parametrically related to actual failure modes. Actual operating life time is predicted 
using this method. Through accelerated stresses, component failure rates are ascertained in terms of how many devices 
{in percent) are expected to fail for every 1000 hours of operation. A failure rate versus time of activity graph is shown 
below (the so-called “‘bath tub curve’’). 


A(t) 


Reduction due to 
preventive maintenance 


Specified 
Failure Rate 


Intial 


Random Failure period 
Failure period 


Wear-Out Failure period 


Figure 4: Failure Rate Curve (‘‘Bath Tub Curve’’) 


During the initial time period, products are affected by “infant mortailty”, intrinsic to all semiconductor technologies. End 
users are very sensitive to this parameter, which causes early assembly/operation failures of their system. Periodically Sam- 
sung reviews and publishes life time results. The goal is a steady shift of the limits as shown below. 


A: failure rate 


Figure 5: Failure Rate 
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ACCELERATED HUMIDITY TESTS 


To evaluate the reliability of products assembled in plastic packages, Samsung performs accelerated humidity stressing, 
such as the Pressure Cooker Test (PCT) and Wet High Temperature Life Test (WHOPL). 


Figure 6 shows some results obtained with these tests, which illustrate the improvements in recent years. These improvements 
result mainly from the introduction of purer molding resins, new process methods, and improved cleanliness 
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Figure 6: Improvement in Humidity Tests 


ACCELERATED TEMPERATURE TESTS 


Accelerated temperature tests are carried out at temperatures in a range from 75°C to 200°C for up to 1000 hours. These 
tests allow Samsung to evaluate reliability rapidly and economically, as failure rates are strongly dependent on temperature. 


The validity of these tests is demonstrated by the good correlation between data-collected in the field and laboratory results 
obtained using the Arrhenius model. Figure 7 shows the relationship between failure rates and temperatures obtained with 
this model. : 


FAILURE RATE (H™) 
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Figure 7: Failure Rate versus Temperature 
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FUNDAMENTAL THEORY FOR ACCELERATED TESTING 


The accelerated life test is powerful because of its strong relation to failure physics. Arrhenius model, which is generally 
used, is explained below. 


1. Arrhenius model 


This model can be applied to accelerated Operating Life Tests and uses absolute (Kelvin) temperatures. 
L=A+Ea/K: Tj 
L : Lifetime 
A : Constant 
Ea: Activation Energy 
Tj : Absolute Junction temperature 
K : Boltzman’s constant 


If life L1 and L2 correspond to T1, T2: 


L1=L2 exp =a ae - ot 
K T1 T2 


Lifetime(L) | Lo 


T1 T2 
Temperature 1/T (°K™') 


The actual junction temperature should be used and can be computed using the following relationship: 
Tj=Ta+(P X 6ja) 


Where Tj=Junction Temperature 
Ta=Ambient temperature 
P=Actual power consumption 
§ja=Junction to Ambient thermal resistance (typically 100 degrees celsius/watt for a 16-Pin PDIP). 


2. Activation Energy Estimate 


Clearly the choice of an appropriate activation energy, Ea, is of paramount importance. The different mechanisms which 
could lead to circuit failure are characterized by specific activation energies whose values are published in the literature. 
The Arrhenius equation describes the rate of many processes responsible for the degradation and failure of electronic com- 
ponents. It follows that the transition of an item from an initially stable condition to a defined degraded state occurs by a 
thermally activated mechanism. The time for this transition is given by an equation of the form: 


MTBF=B EXP (Ea/KT) 
MTBF=Mean time between failures 
B =Temperature-independent constant 


MTBF can be defined as the time to suffer a device degradation. The dramatic effect of the choice of the Ea value can 
be seen by plotting the MTBF equation. The acceleration effect for a 125°C device junction test with respect to 70°C 
actual device junction operation is equal to 1000 for Ea=1eV and 7 for Ea=0.3eV. 
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Some words of caution are needed about published values of Ea: 


They are often related to high-temp tests where a single Ea (with high value) mechanism has become dominant. 
They are specifically related to the devices produced by that supplier (and to its technology) for a given period of time. 


A. 


B. 
C. 
D. 


They could be modified by the mutual action of other stresses (voltage, mechanical, etc.). 
Field device-application conditions should be considered. 


(Activation energy for each failure mode) 


Failure Mechanism 
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Polarization 
Aluminum Migration 
Trapping 

Oxide Breakdown 


Silicon Defects 
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Ea 


11.4 eV 

1 eV 
0.5~1 eV 
1 eV 

0.3 eV 
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Failure Rate Predication 


Accelerated testing defines the failure rate of products. By derating the data at different conditions, the life expectancy 
at actual operating conditions can be predicted. In its simplest form the failure rate (at a given temperature) is: 
ee ae 
DH 


Where FR=Failure Rate 
N =Number of failures 
D =Number of components 
H =Number of testing hours 


If we intend to determine the FR at different temperatures, an acceleration factor must be considered. Some failure modes 
are accelerated via temperature stressing based upon the accelerations of the Arrhenius Law. 


For two different temperatures: 


F.R (T1)=FR (T2) exp ‘e fu 2 
K TS 71 


FR (11) is a point estimate, but to evaluate this data for an interval estimate, we generally use X? (chi square) distribution. 
An example follows: 


Failure Rate Elaluation . 
Unit: %/1000HR 


Dev. x Hours ‘ ‘ : 
at 125°C ait | Failure Rate at 60% Confidence Level 
1.7X 10° 2 a 
0.18 0.0068 0.0018 0.00036 
The activation energy, from analysis, was chosen as 1.0 eV based upon test results. The failure rate at the lower operating 
temperature can be extrapolated by an Arrhenius plot. 
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RELIABILITY TESTS 


Samsung has established a comprehensive reliability program to monitor and ensure the ongoing reliability of the SFET Power 
MOSFET family. This program involves not only reliability data collection and analysis on existing parts, but also rigorous 
in-line quality controis for all products. 


Listed below are details of tests performed to ensure that manufactured product continues to meet Samsung’s stringent 
quality standards. In-line quality controls are reviewed extensively in later sections. 


The tests run by the Quality Department are accelerated tests, serving to model “real world’’ applications through boosted 
temperatures, voltages, and/or humidities. Accelerated conditions are used to derive device knowledge through means quicker 
than that of typical application situtations. These accelerated conditions are then used to assess differing failure rate mechanisms 
that correlate directly with ambient conditions. 

Following are summaries of various stresses (and their conditions) run by Samsung on SFET devices. 


High Temperature Reverse Bias (80% max Vps, Vas=OV, 150°C, static) 


For this test, device integrity is checked through stressing of the main blocking junction at an elevated temperature and 
voltage. Overall product stability is investigated through leakage current monitoring; low leakage indicates good integrity. 


High Temperature Gate Bias (Vas=20V, Vos=OV, 150°C, static) 

HTGB is utilized to analyze gate oxide and junction stability over extended periods of accelerated temperatures and voltages. 
This is crucial as it is used to establish integrity at a point of high device stress. 

Intermittent Operating Life (Pyax, 25°C, 2 min on/2 min off) 


This test is normally applied to scrutinize die bond thermal fatigue. A stressed device undergoes an “‘on” cycle, where there 
is thermal heating due to power dissipation, and an ‘“‘off’’ cycle, where there is thermal cooling due to lack of inputted power. 
Die attach (between die and package) and bond attach (between wire and die) are the critical areas of concern. | 


Wet High Temperature Reverse Bias (80% max Vps, Ves=OV, 85°C, 85% R.H., static) 


Wet high temperature reverse bias test is used to accelerate failure mechanisms by applying static bias on alternate pins 
at high temperature and humidity ambient (85°C/85% R.H.). This test checks for resistance to moisture penetration by 
using an electrolytic principle to accelerate corrosive mechanisms. 


Pressure Cooker Test (Unbiased, 121°C, 15 PSIG, 100% R.H.) 

The Pressure Cooker Test checks for resistance to moisture penetration. A highly pressurized vessel is used to force water 
(thereby promoting corrosion) into packaged devices located within the vessel. 

High Temperature Storage (Unbiased, 150°C) 

High Temperature Storage is utilized to test for both package and die weaknesses. For example, sensitivities to ionic con- 
tamination and bond integrity are closely scrutinized. 

Temperature Cycling (Unbiased, -65°C to +150°C, air) 


This stress uses a chamber with alternating temperatures of —65°C and +150°C (air ambient) to thermally cycle devices 
within it. No bias is applied. The cycling checks for mechanical integrity of the packaged device, in particular bond wires 
and die attach, along with metal/polysilcon microcracks. 


Thermal Shock (Unbiased, —65°C to + 150°C, liquid) 
This stress uses a chamber with alternating temperatures of -65°C to + 150°C (liquid ambient) to thermally cycle devices 
within it. No bias is applied. The cycling is very rapid, and primarily checks for die/package compatibility. 
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RELIABILITY TEST RESULTS 


This section is divided into two parts-actual and predicted test results. Actual test results are those derived via accelerated 
stressing done by the QC Department. Predicated test results are calculated by taking actual test results and de-rating them 
using statistical and mathematical models to determine device performance in “real-time” user conditions. 


ACTUAL TEST RESULTS 


2 Failure Rate | MTBF*[years] 
Stress Conditions abl Basil ee ze otis gaint (See Predicted | (See Predicted 
ye Test Results) | Test Results) 
80% max. Vps, 
Ves=OV, 150°C 990 988,668 9 4 FIT 28,617 
Static 
HTGB Ves=20V, ii 
Vps=OV, 150°C 990 990,000 2 1 FIT 114,469 
Static [ | | is 
1OL Pmax, 
2min on/2 min off 342 342,000 2 0.91%/1k Hrs 12.6 
| 25°C 
t \ T 
WHTRB 80% max. Vps, 
Ves= 85°C, 342 341,000 2 43 FIT 2,662 
85% R.H., Static | 
4 
PCT 121°C, 15 PSIG, | 
100% RH. | 240 | 23,040 . | 6) 3.99%/1k Hrs 2.9 
I ; 
HTS | 150°C 684 684,000 1 1 FIT 114,469 
| 1 
t ae ° ° 
Temperate | Bor Cte 19076; 456 273,200 1 0.74%/1k Cyc 15.5 
Cycle air-to-air ; ; | 
Thermal —65°C to 150°C 
Shock liquid-to-liquid 228 136,800 0 0.672%/1kCyc 17.0 


Note: MTBF is defined as “Mean Time Between Failures”, and is the mathematical inverse of FIT. 
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Predicted Test Results 


The Arrhenius Equation, which is reviewed in another section of this chapter, can be applied to derive typical “user-condition” 


device failure rates. 


Stess: HTRB 
_988,668 device-hours at 150°C 
) failures 


Average activation energy = _1.0eV__ 


De-rating to user-conditions yields: 


55°C Operation 


% Failures per 
1000 Hours 
(60% UCL) 


Equivalent 
Device Hours 


MTBF 
FITs (Years) 


2.79X10° 0.0004 28,617 


70°C Operation 


% Failures per 
1000 Hours 
(60% UCL) 


Equivalent 
Device Hours 


MTBF 
FITs | (Years) 


5.94 X 108 0.0017 6,733 


90°C Operation 


% Failures per 
Equivatent 1000 Hours 


MTBF 
Device Hours (60% UCL) FITs | (Years) 


9.19 x 10” 0.0113 1,013 


Stress: IOL 
_342,000_ device-hours 
2 failures 


% Failures per 
per 1000 Hours 


(60% UCL) 


Stress: HTGB 
_990,000_ device-hours at 150°C 
_ 2 failures 


Average activation energy=__1.0 eV__ 


De-rating to user-conditions yields: 


% Failures per 
1000 Hours MTBF 
(60% UCL) FITs | (Years) 


55°C Operation 


Equivalent 
Device Hours 


2.80 X 10° 0.0001 114,469 


70°C Operation 


% Failures per 
Equivalent 1000 Hours 


MTBF 

Device Hours (60% UCL) FITs | (Years) 
5.95 X 108 0.0005 | 5 | 22,804 
Equivalent 1000 Hours MTBF 
Device Hours (60% UCL) FITs (Years) 


9.21 x 10’ 0.0034 3,367 


90°C Operation 


% Failures per 


Stress: WHTRB“* 
_341,000_ device-hours 
2 failures 


% Failures per 
Equivalent 1000 Hours 


MTBF 
Device Hours (60% UCL) FITs | (Years) 


7.20 X 10’ 0.0043 2,662 


* Peck and Zierdt’s Model is applied for failure rate predic- 
tion. Accelerated conditions are de-rated to 55°C and 
50% R.H. conditions. : 
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Stress: PCT Shress: HTS 
23,040 device-hours 684,000 device-hours at 150°C 
_ 0 _ failures _ 1 failures 


% Failures per 
per 1000 Cycles MTBF 
(60% UCL) FITs (Years) 


55°C Operation 


Activation energy=__1.0 eV 
% Failures per 
Equivalent 1000 Hours 


MTBF 
Device Hours (60% UCL) FITs | (Years) 
Equivalent 1000 Hours MTBF 
Device Hours (60% UCL) FITs (Years) 
90°C Operation 
Equivalent 1000 Hours MTBF 
Device Hours (60% UCL) FITs (Years) 


6.36 x 10’ 0.0032 3,577 


Stress: Temperature Cycle 
_ 273,200 gevice-cycles 
___1___ failures 


% Failures per 
per 1000 Cycles MTBF 
(60% UCL) FITs (Years) 


Stress: Thermal Shock 
_136,800_ device-cycles 
___9 __ failures 


70°C Operation 


% Failures per 


% Failures per 


% Failures per 
per 1000 Cycles 


(60% UCL) 
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PROCESS CONTROL 
GENERAL PROCESS CONTROL 


The general process flow in Samsung is shown in Figure 9. This illustration contains the standard process flow from incom- 
ing parts and materials to customer shipment. 


Parts and 
Materials 


Acceptance inspection (according to acceptance inspection plan) 


Process quality control 

¢ Check of each condition by process quality control procedures 
¢ Process inspection 

¢ Lot control 

e Equipment calibration and maintenance 


100% Electrical Die Sorting 


Process Quality Control and screening of infant mortality defects 
® Thermal screen 

¢ Mechanical screen 

¢ Burn-in screen 


Assembly 


Process 
Rel. Testing | 


Finished Goods 
Incoming 
Inspection 


100% package sorting of electrical characteristics and marking 


Reliability monitoring 
1. PRT (Process Reliability Testing) 
2. DRT (Device Reliability Testing) 


e High Temperature Reverse Bias ¢ Environmental test 
¢ High Temperature Gate Bias © Life Test 


Sampling Inspection 

¢ Dimensions 

¢ Visual 

e Electrical characteristics 

© Periodic calibration of measuring equipment 


Stock control 
¢ Age control 


Finished Goods 
Outgoing 
Inspection 


Sampling Inspection (when applicable) 


Shipment 


Figure 9: General Process Flow Chart 
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WAFER FABRICATION 


Process Controls 


The Quality Control program utilizes the following methods of control to achieve its previously stated objectives: process 
audits, environmental monitors, process monitors, lot acceptance inspections, and process integrilty audits. 


Definitions 
The essential method of the Quality Control Program is defined as follows: 


1. Process audit-Performed on all operations critical to product quality and reliability. 

2. Environmental monitor-Monitors concerning the process environment; i.e., water purity, temperature, humidity, particle 
counts. 

3. Process monitor-Periodic inspection at designated process steps for verification of manufacturing inspection and 
maintenance of process average. These inspections provide both attribute and variable data. 

4. Lot acceptance-Lot-by-lot sampling. This sampling method is reserved for those operations deemed as critical and re- 
quire special attention. 


Environmental Monitor 


Process Control Item Spec. Limit Insp. Frequency 

Clean Room ¢ Temperature ¢ Individual Spec. 24 Hrs. 
e Humidity © Individual Spec. 24 Hrs. 
¢ Particle ¢ Individual Spec. 24 Hrs. 
| e Air Velocity e Individual Spec. 24 Hrs. 
D.1. Water ° Particle | © 5 ea/50mi (0.8y) 24 Hrs. 
¢ Bacteria © 50 colonies/100ml (0.45) Weekly 
© Resistivity ¢ Main (Line): More than 24 Hrs. 

16 Mohm-cm 
e Using point: More than 24 Hrs. 

14 Mohm-cm 


* Instruments 

¢ FMS (Facility Monitoring System) HIAC/ROYCO 

CPM (Central Particle Monitoring System-Dan Scientific) 
Liquid Dust Counter Etch Rate 

Filtration System for Bacterial check 

Air Particle counter 

Air Velocit’ 3ter 


Process Monitor 


Process Control Item Spec. Limit Insp. Frequency 
¢ Aligner N. Flow Rate © Individual Spec. Once/Shift 
e Aligner Vacuum e Individual Spec. Once/Shift 
e Aligner Air e Individual Spec. Once/Shift 
e Aligner Pressure e Individual Spec. Once/Shift 
e Aligner Intensity e Individual Spec. Once/Shift 
* Coater Soft Bake e Individual Spec. Once/Shift 
Temperature e Individual Spec. Once/Shift 
Vacuum © Individual Spec. Once/Shift 
; Etch e¢ Etchant Temp. e individual Spec. Once/Shift 
¢ Etch Rate ¢ Individual Spec. Once/Shift 
e Spin Dryer N, Flow e individual Spec. Once/Shift 
RPM ® Individual Spec. Once/Shift 
e Hard Bake Temp. e Individual Spec. Once/Shift 
N2 Flow © Individual Spec. Once/Shift 
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Process Monitor (Continued) 


Control item 


Process Spec. Limit Insp. Frequency 


Thin Film ¢ Cooling Water Temp. ¢ 26+3°C Once/Shift 
¢ Thickness e Individual Spec. Once/Shift 
CVD e Pin Hole e Individual Spec. Once/Shift 
e Thickness e Individual Spec. Once/Shift 
Diffusion ® Tube Temp. e Individual Spec. Once/Shift 
e C-V Plot Run © Individual Spec. Once/Shift 
Tube e Individual Spec. Once/1 Odays 
e Sheet Resistance ¢ Individual Spec. Once/Shift 


® Thickness e Individual Spec. Once/Shift 


Raw Material Incoming Inspection 
1. Mask Inspection 


Pinhole & Clear-extension All Masks 

¢ Opaque Projections & 
Spots 

@ Scratch/Particle/Stain 


e Substrate Crack/Glass-chip 


© Defect Size<1.5yum 
e Defect Density 
<0.124EA/cm? 


Defect Detection 


| ik Others 
Registration e Run-out +0.75um 
(X-Y Coordinate) 20% 
¢ Orthogonality +0.75um 
¢ Drop-in Accuracy e All New Masks +0.50um 
Die Fit/Rotation +0.50um 


Critical 
Dimension 


Critical Dimension All Masks Purchasing Spec. 


* Instrument 
¢ Auto mask inspection system for defect-detection (NJS 5MD-44) 
¢ Comparator for registration (MVG 7X7) 
¢ Automatic linewidth measuring system for CD (MPV-CD) 


2. Wafer Inspection 


Purpose Remarks 
Structural Crystallographic Defect All Lots | ¢ Sirtl Etch 
Electrical ¢ Resistivity All Lots * Monitor Water 
¢ Conductivity | 
Dimensional e Thickness All Lots TTV, NTV, Epi-thickness 
¢ Diameter ; 
© Orientation 
e Flatness TIR (FPD) 
Local Slope 
Visual e Surface Quality All Lots | Purchasing Spec. 
Cleanliness 


* 


Instrument 

¢ 4 point probe for resistivity (Kokusai VR-40A, Tencor sonogage, ASM AFPP) 
Flatness measuring system (Siltec) 

Epi. layer thickness gauge (Digilab FTG-12, Qualimatic S-100) 

Automatic Surface Insp. System (Aeronca Wis-150) 

Non-contact thickness gauge (ADE6034) 
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In-Process Quality Inspection (FAB) 


1. Manufacturing Section 


2. FAB, QC Monitor/Gate 


SS SS ee 


Process Step Process Control Insp. Frequency 
Oxidation Oxide Thickness All Lots 
Diffusion Oxide Thickness All Lots 
Sheet Resistance All Lots 
Visual | All Lots 
Photo Critical Dimension All Lots (MOS) 
Visual All Lots 
Mask Clean Inspection All Masks with Spot Light (MOS) 
or Microscope (BIP) 
Etch Critical Dimension All Lots 
Visual All Wafers 
Thin Film Metal Thickness All Lots 
Visual All Lots 
lon Implant Sheet Resistance All Lots (Test Wafer) 
[ 
Low Temp. Thickness All Lots 
Oxide Visual All Lots 
E-Test Electrical Characteristics dl All Lots | 
Fab. Out Visual All Wafers 


Process Step FAB, QC Insp. Frequency 
Oxidation Oxide Thickness Once/Shift 
C-V Test on Tubes Once/10 Days and After CLN. 
Visual Once/Shift 
| 
Diffusion Oxide Thickness Once/Shift 
C-V Test on Tubes Once/10 Days and After CLN.. 
Visual Once/Shift 
| Photo Critical Dimension All Lots (MOS) 
Visual Once/Shift 
| Mask CLN Inspection Ail Masks After 10 Times Use 
Etch Critical Dimension All Lots (MOS) 
Visual All Lots 
| Thin Film C-V Test on Tubes Once/10 Days and After CLN. 
on Lots Once/Shift 
Reflectivity Once/Shift 
Low Temp. Refractive Index, 1 Test Wafer/Lot 
Oxide Wt% of Phosphorus 1 Test Wafer/Lot 
| Visual 1 Test Wafer/Lot 
L E-Test Measuring Data All Lots 
Calibration Instrument for Thickness Once/week 
and C.D Measuring 
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3. Photo/Etch process quality control 


Prebake 


Oven PM, Temperature 
Time 


Oven-Particle Temp 
N. Flow Rate 


Photo Resist (PR) 
—spin 


Thickness Machine PM 


Soft Bake 


Oven PM, Temperature 
Time 


Temp. N. Flow Rate 


Align/Expose 


Light Uniformity 
Alignment, Focus Test 
Mask Clean Inspection 
Mask Clean Exposure 
Light Intensity 


: 


Light Intensity 
Mask Clean Insp. 


Develop 


Equipment PM 
Solution Control 


Vacuum 


Develop 
Check 


PRC.D.’S Alignment 
Particles 


QC Inspection 


Mask and Resist Defects 


Critical Dimension 


Oven PM, Temperature =i Temp. 


Etch, Particles, 
PR Residue, Defects, 
Scratches 


Hard Bake 
Time ‘ N. Flow Rate 

Etch Etch rate, Equipment Etchant Temp. 
PM & Settings, Etch Etch Rate 
Time to Clear 

Inspection Over/Under 

PR Strip Machine-PM 

Final Check C.D.’S Over and' under 


Qc Inspection 


Same as Final Check, 
However, More Intense 
on limited Sample 
Basis. (AQL 6.5%) 


4. Reliability-related Interlayer Dielectric, Metallization, and Passivation Process Quality Control Monitor 


Frequency 


Wt% Phosphorus Content of the Dielectric Glass 1/Shift 
_ Metallization Interconnect 1/Month 
[ Al Step Coverage 1/Month . 
Metailization Reflectivity 1/Shift 
Passivation Thickness and Composition 1/Shift 


Thin Film Defect Density 


1/Shift 
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Figure 10: General Wafer Fabrication Flow 


Process Flow 


Process Step 


Wafer and Mask 
Input 


Starting Material 
Incoming Inspection 


Major Control Item 


Mask: (See mask Inspection) 
Wafer: (See wafer Inspection) 


Wafer Sorting and 
Labelling 


Resistivity 


Initial Oxidation 


Oxide Thickness 


e (See manufacturing section) 


Photo : 
e (See FAB, QC Monitor/gate) 
Inspection ¢ Critical Dimension 
e Visual/Mech — Major: AQL 1.0% 
— Minor: AQL 6.5% 
QC Gate ° Critical Dimension 
Diff’n 
Metal 
Etch e (See manufacturing section) 
e (See FAB, QC Monitor/gate) 
Inspection ¢ Critical Dimension 
e Visual/Mech — Major: AQL 1.0% 
— Minor: AQL 6.5% 
QC Gate ¢ Critical Dimension 
e Visual/Mech 
Diffusion e (See in-process Quality Inspection) 
Metalization 
+ 
E-test ¢ Electrical Characteristics 


& SANISUNG 


Electronics 


QUALITY and RELIABILITY 


FIGURE 10. General Wafer Fabrication Flow (Continued) 


Process Fow 


v, 


3 
a 
S | 
e 
S 
be 
© 


Die Attach 


Process Step 


QC Gate 


Major Control Item 


e Electrical Characterisitics 


Back-Lap 


e Thickness 


Back Side Evaporation 


¢ Thickness, Time 
Evaporation Rate 


Final Inspection 


e All Wafers Screenéd: 
(Visual/Mech) 


QC Fab. Final Gate 


e Visual/Mech. 
— Major: AQL 1.0% 
— Minor: AQL 6.5% 


Pt 


EDS 
(Electrical Die Sorting) 


QC Gate e Function Monitor 
| Sawing 
Inspection ¢ Chip Screen 


QC Final Inspection 
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ASSEMBLY 


The process control and inspection points of the assembly operation are explained and listed below: 


1. 


8. 


Die Inspection 


Following 100% inspection by manufacturing, in-process Quality Control samples each lot according to internal or customer 
specifications and standards. 


Die Attach Inspection: 


Visual inspection of samples is done periodically on a machine/operator basis. Die Attach techniques are monitored and 
temperatures are verified. 


Die Shear Strength: 


Following Die Attach, Die Shear Strength testing is performed periodically on a machine/operator basis. Either manual 
or automatic die attach is used. 


Wire Bond Inspection: 


Visual inspection of samples is complemented by a wire pull test done periodically during each shift. These checks are 
also done on a machine/operator basis and XR data is maintained. 


Pre-Seal/Pre-Encapsulation Inspection: 


Following 100% inspection of each lot, samples are taken on a lot acceptance basis and are inspected according to 
internal or customer criteria. 


. Seal Inspection: 


Periodic monitoring of the sealing operation checks the critical temperture profile of the sealing oven for both glass and 
metal seals. 


Post-Seal Inspection: 


Subsequent to a 100% visual inspection, In-Process Quality Control samples each for conformance to visual criteria. 


General Assembly Flow is shown in Figure 11. 


Sampling Plans 


1. 


Sampling plans are based on an AQL (Acceptable Quality Level) concept and are determined by internal or by customer 
specifications. 


2. Raw Material Incoming Inspection. 
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2. Raw Material incoming Inspection (confinued) 


Meterial Inspection Item Acceptable Quality Level 


1) Visual Inspection 
2) Dimension Inspection 


LTPD 10%, C=2 
LTPD 20%, C=0 


bere Frame 3) Function Test LTPD 20%, C=0 

4) Work Test LTPD 20%, C=O 
Wafer 1) Visual inspection AQL 0.65% 

1) Visual Inspection n:5, C=O 

2) Bond Pull Strength Test n:13, C=0 
Au/Al 3) Bondability Test Critical Defect: 0.65% 
Wire Major Defect: 1.0% 


4) Chemical Composition Analysis 


Minor Defect: 1.5% 
n:5, C=0 


Molding Compound 


1) Visual Inspection 
2) Moldability Test 


n:5, C=0 

Critical Defect: 0.15% 
Major Defect: 1.0% 
Minor Defect: 1.5% 
n:5, C=0 


Packing Tube 
& Pin 


Solder 


Flux 


Solder Preform 


Coating Resin 


3) Chemical Composition Analysis 
1) Visual inspection 
2) Dimension Inspection 


3) Electro-Static Inspection 
4) Hardness Test 


1) Visual Inspection 
2) Weight Inspection 
3) Chemical Composition Analysis 


1) Acidity Test 
2) Specific Gravity Test 
3) Chemical Composition Analysis 


1) Visual Inspection - 
2) Work Test 
3) Chemical Composition Analysis 


LTPD 15%, C=2 
LTPD 15% C=2 
n:5, C=0 
n:5, C=0 


LTPD 20% C=0 
LTPD 20% C=0 
LTPD 20% C=0 


LTPD 20% C=0 
LTPD 20% C=0 
LTPD 20% C=0 


AQL 1.0% 
AQL 1.0% 
AQL 1.0% 


1) Visual Inspection 
2) Work Test 
3) Chemical Composition Analysis 


AQL 1.0% 
AQL 1.0% 
AQL 1.0% 


1) Work Test 


Critical Defect: 0.15% 
Major Defect: 1.0% 


Merngcliks Minor Defect: 1.5% 
2) Mark Permanency Test n:5, C=0 
1) Visual Inspection LTPD 15% C=2 
Chio Carrier 2) Dimension Inspection LTPD 15% C=O 
P 3) Electro-Static inspection n:5, C=0 
4) Hardness Test n:5, C=0 
1) Visual Inspection LTPD 20% C=0 
Vinyl Pack 2) Work Test LTPD 20% C=0 
3) Electro-Static Inspection LTPD 15% C=0 
Ke Reax 1) Work Test n:8 C=0 
came 2) Chemical Composition Analysis n:8 C=0 
Letter Marking 1) Visual Inspection 
2) Work Test 
Spare Parts 1) Dimension Inspection n:5, C=0 
& Others 2) Visual Inspection n:5, C=0 
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3. In Process Quality Inspection 


A. Assembly Lot Acceptance Inspection 
(1) Acceptance quality level for wire bond gate inspection 


ee | 


(2) Acceptance quality level for Mold/Trim gate inspection 


Defect Class Inspection Level Kind of Defect 


Defect Class Inspection Level Type of Defect 

— Missing Metal — Diffusion Defect 

— Chip Crack — Ink Die 

— No Probe — Exposed Contact 
Critical Defect AQL 0.65% — Epoxy on Die — Bond Short 

— Mixed Device — Die Lift 

— Wrong Bond — Broken Wire 

| — Missing Bond | 

— Metal Missing — Oxide Defect | 

— Metal Adhesion — Probe Damage | 
Major Defect AQL 1.0% — Pad Metal Discolored — Metal Corrosion 

— Tilted Die — Incomplete Wetting 

— Die Orientation — Weakened Wire 

— Partial Bond 

— Adjacent Die — Contamination 

— Passivation Glass — Ball Size 
Minor Defect AQL 1.5% — Die Attach Defect — Wire Clearance 

~— Wire Loop Height — Bond Deformation 

— Extra Wire 


— Incomplete Mold ~ — Deformation 
Critical Defect AQL 0.15% — Void, Broken Package — No Plating 
a — Misalignment — Broken Lead 
— Ejector Pin Defect — Crack, Lead Burr 
Major Defect AQL 0.4% — Package Burr — Rough Surface 
— Flash on Lead — Squashed Lead 
~ Sars ; : 4 
[ — Lead Contamination — Bent Lead 
Minor Defect AQL 0.65% — Poor Plating 
— Package Contamination 
B. In-process monitor inspection 
Inspection item Frequency Reference 
¢ Die Shear Test Each Lot MIL-STD-883C, 2019-2 
¢ Bond Strength Test Each Lot MIL-STD-883C, 2011-4 
¢ Solderability Test Weekly MIL-STD-883C, 2003-3 
¢ Mark Permanency Test Weekly MIL-STD-883C, 2015-4 
Weekly MIL-STD-883C, 2004-4 


e Lead Integrity Test 

e |n-Process Monitor 
Inspection for Product 

¢ X-Ray Monitor 
Inspection for Molding 

¢ Monitor Inspection 
for Production Equipment 


4 Times/Shift/Each Process 
2 Times/Shift/Mold Press , 


2 Times/Shift/Each Unit of 
Equipment 


Identify for Each Control Limit 
Identify for Each Control Limit 


Identify for Each Controi Limit 


& SAMSUNG | a7 


Electronics 


QUALITY and RELIABILITY 


4. Outgoing quality inspection plan (LTPD) 


Defect Class Discrete LSI Kind of Defect 
Critical Defect Open, short 
electrical 1% 2% ; ‘ ; 
. Wrong configuration, no marking 
visual [ 
Major Defect 
electrical 1.5% 3% Items which affect reliability most strongly 
visual 
Minor Defect [ Items which minimally or do 
electrical 2% 5% not affect reliability at all 
visual 5 (cosmetic, appearance, etc.) 
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FIGURE 11. General Assembly Flow 


Process Flow 


y 
= 


Process Step 


Wafer 


Major Control Item 


Wafer Incoming 
Inspection 


Q.C. Wafer Incoming Inspection AQL 4.0% 


Tape Mount 


Sawing Q.C. Monitor 


Q.C. Monitoring: 


— Chip-out — Scratch 

— Crack — Sawing Discoloration 

— Sawing-speed — Cut Count 

— DI. Purity — CO, Bubble Purity 
Visual Inspection 100% Screen: 

— FAB Defect 


— EDS Test Defect 
— Sawing & Scratch Defect 


Q.C. Gate 


1st AQL 1.0% 
Reinspection AQL: 0.65% 


Lead Frame (L/F) 


Lead Frame Incoming 


*Q.C.L/F Incoming inspection 
1. Acceptance Quality Level 
— Dimension: LTPD 20%, C=0 


— Visual & Mechanical: 


LTPD 10%, C=2 


— Functionai Work Test: LTPD 10%, C=2 


Die Attach (D/A) 


Q.C. Monitor 


*Q.C.D/A Monitor Inspection 


1. Bond force 


. Frequency: 4 Times/Station/Shift 


2 
3. Sample: 24 ea Time 
4. Acceptance Criteria 


Defect Accepta 
Critical 0) 
Major 1 


nce Reject | 
1 
2 


Cure 
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FIGURE 11. General Assembly Flow (Continued) 


Process Flow 
—— 


? Au Wire 


Process Step 
Q.C. Monitor 


Major Control Item 


* Q.C. Cure Monitor Inspection 
1. Control item 
— Temperature 
— In/out Time 
2. Frequency 
— 1 Time/Shift 


Bonding Wire 


, 


Incoming Inspection 


* Q.C. Au Wire incoming Inspection 
. Visual Inspection: N=5, C=0 
. Bond Pull Test Strength Test: N=13, C=0 
. Bond Ability Test 
— Critical Defect: AQL 0.65% 
— Major Defect: AQL 1.0% 
— Minor Defect: AQL 1.5% 


WN + 


Wire Bonding (W/B) 


ee 100% Visual 
Inspection 


Q.C. Monitor 


* Q.C. W/B Monitor Inspection 
1. Frequency: 6 Times/Mach/Shift 


Q.C. Gate 


1. Q.C. Acceptance Quality Level 
— Critical Defect: AQL 0.65% 
— Major Defect: AQL 1.0% 
— Minor Defect: AQL 1.5% 


<i Mold Compound 


Incoming Inspection 
Mold 


* Moldability Test 
— Critical Defect: AQL 0.15% 
— Major Defect: AQL 1.0% 
— Minor Defect: AQL 1.5% 


S . Mold 


Q.C. Monitor 


* Q.C. Mold Monitor Inspection 
1. In-Process Monitor Inspection 
— Frequency: 4 Times/Station/Shift 
— Sample: 200 Units/Time 
2. Acceptance Quality Level 
— Critical Defect: AQL 0.25% 
— Major Defect: AQL 0.4% 
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FIGURE 11. General Assembly Flow (Continued) 


Process Flow Process Step Major Control item 


& Cure 


QC. Monitor * Q.C. Cure Monitor Inspection 


1. Control Item 
— Temperature 
— In/out Time 


2. Frequency 


— 1 Time/shift 
Pe eS = 
eS Deflash 
Q.C. Monitor * Q.C. Deflash Monitor Inspection 
1. Control Item 
— Pressure 
— Belt Speed 


— Visual/Mechanical Inspection 
2. Frequency: 4 Times/Mach/Shift 
3. Identify each Defect Control Limit 


el) TRIM/BEND 


* Q.C. Trim/Bend Monitor Inspection 
Q.C. Monitor 1.Visual Inspection 


2. Frequency: 4 times/Station/Shift 


eS Solder 100% Visual Inspection 
Q.C. Monitor * Q.C. Solder Monitor Inspection 
1.Frequency: 4 Times/Mach/Shift 
2. Criteria 


— Critical Defect: AQL 0.65% 
— Major Defect: AQL 1.0% 


Q.C. Gate * Q.C. Mold Gate 
— Acceptance Criteria 
Critical Defect: AQL 0.15% 


Major Defect: AQL 0.4% 
Minor Defect: AQL 0.65% 
Se Test 100% Electrical Test 
Q.C. Monitor Correlation Sample Reading for Initial 
Device Test 


aa Mark 100% Visual Inspection 
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FIGURE 11. General Assembly Flow (Continued) 


PRT Monitoring 
(Process Reliability 
Testing) 


O 


Major Control item 


1. PRT for SFET 
— HTRB (48 Hrs) HTGB (48 Hrs) 
— other (when applicable) 

2. Acceptance Criteria: LTPD 10% 


Q.C. Monitor 


O 


* Q.C. Marking Monitor Inspection 
— Frequency: 4 Times/Station/Shift 
— Sample: 24 Units/Time 
— Identify for Each C.L. 
— Acceptance Criteria 


Defect | Acceptance | Reject 
i Critical 0 1 
Major 1 2 


Q.C. Gate 


* Q.C. Final Acceptance Level 
— Critical Defect: AQL 0.15% 
— Major Defect: AQL 0.4% 
— Minor Defect: AQL 0.65% 


t— 
Se Q.A. Gate 


* Q.A. Incoming inspection for SFET 
1. Critical Defect: 
— Electrical Test: LTPD 2% (N=116, C=O) 
— Visual Test: LTPD 2% (N=116, C=O) 
2. Major Defect: 
— Electrical Test: LTPD 3% (N=116, C=1) 
— Visual Test: LTPD 3% (N=116, C=1) 
3. Minor Defect: 
—Electrical Test: LTPD 5% (N=116, C=2) 
— Visual Test: LTPD 5% (N=116, C=2) 


* Age Control 


Q.A. Gate 


* Q.A. Outgoing Inspection 
1. Quantity 
2. Customer 
3. Packing 
4. Sampling Inspection (when applicable) 
— Sampling plan is same as incoming 
Inspection 


Shipment 
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PRODUCT GUIDE 


1. SELECTION GUIDE 
TO-126 


Part Number 
IRFA1Z3 
IRFA1ZO 


BVdss(V) ID(on\A) ’ Package 


60.00 0.40 


RDS(onXQ) 


TO-220 N-CHANNEL 


BVdss(V) ID(on\(A) RDS(onX) - Page Package 
50.00 10.00 0.28 SSP10NO5 214 
12.00 0.20 SSP12NO5 220 
=” tah = 1 
60.00 10.00 0.28 SSP10NO6 214 
12.00 "0.20 SSP12NO6 220 
80.00 4.90 0.74 IRF513 76 
5.60 0.54 IRF511 76 
8.00 0.36 IRF523 81 
9.20 0.27 IRF521 81 
10.00 0.33 SSP10NO8 226 
12.00 0.18 SSP12NO8 232 
12.00 0.23 IRF533 87 
14.00 0.16 IRF531 87 
25.00 0.10 IRF543 93 
28.00 0.077 IRF541 93 
100.00 4.90 0.74 IRF512 76 | 
5.60 0.54 IRF510 76 
8.00 0.36 IRF522 81 
9.20 0.27 IRF520 81 
10.00 0.33 SSP10N10 226 
12.00 0.18 SSP12N10 232 
12.00 0.23 IRF532 87 
14.00 0.16 IRF530 87 
25.00 0.10 IRF542 93 
28.00 0.077 IRF540 93 
120.00 7.00 0.70 SSP7N12 244 
8.00 0.50 SSP8N12 250 | 
150.00 2.60 2.40 IRF613 105 
3.30 1.50 IRF61 1 105 
4.00 1.20 IRF623 110 
5.00 0.80 IRF621 110 
7.00 0.70 SSP7N15 244 
8.00 0.60 IRF633 116 
8.00 0.50 SSP8N15 250 
9.00 0.40 IRF631 116 
16.00 0.22 IRF643 122 
18.00 0.18 IRF641 _ 122 
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PRODUCT GUIDE 


TO-220 N-CHANNEL (continued) 


avasety | Dtonvay | RoStomnay | 


180.00 7.00 0.70 SSP7N18 256 
8.00 0.50 SSP8N18 262 
200.00 2.60 2.40 IRF612 105 
3.30 1.50 IRF610 105 
4.00 1.20 IRF622 110 
5.00 0.80 IRF620 110 
7.00 0.70 SSP7N20 256 
8.00 0.60 IRF632 116 
8.00 0.50 SSP8N20 262 
9.00 0.40 IRF630 116 
16.00 0.22 IRF642 122 
18.00 0.18 IRF640 122 
250.00 1.60 3.00 IRF615 134 | 
2.00 2.00 IRF614 134 
3.30 1.50 IRF625 139 
3.80 1.10 IRF624 139 
6.50 0.68 IRF635 144 
8.10 0.45 IRF634 144 
13.00 0.34 IRF645 149 
14.00 0.28 IRF644 149 
350.00 1.70 5.00 IRF713 161 
2.00 3.60 IRF711 161 
2.50 2.50 IRF723 166 
3.00 1.80 IRF721 ~ 166 
5.00 1.50 IRF733 172 
5.00 1.00 SSP5N35 274 
5.50 1.00 IRF731 172 
8.00 0.80 IRF743 178 
10.00 0.55 IRF741 178 
400.00 1.70 5.00 IRF712 161 
2.00 3.60 IRF710 161 
2.50 2.50 IRF722 166 
3.00 1.80 IRF720 166 
5.00 1.50 IRF732 172 
5.00 1.00 SSP5N40 274 
5.50 1.00 IRF730 172 
8.00 0.80 IRF742 178 
10.00 0.55 IRF740 178 
450.00 2.20 4.00 IRF823 190 
2.50 3.00  IRF821 190 
4.00 2.00 IRF833 196 
4.00 4.50 SSP4N45 298 
4.50 1.50 IRF831 196 
7.00 1.10 IRF843 202 
8.00 0.85 IRF841 202 
500.00 2.20 4.00 IRF822 190 
2.50 3.00 IRF820 190 
4.00 2.00 IRF832 196 
4.00 1.50 SSP4N50 286 
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PRODUCT GUIDE 


TO-220 N-CHANNEL (continued) — 


Bvdssiv) | _IDienka) | _RDS(ony{G) | _ Part Number 
500.00 4.50 1.50 IRF830 196 
7.00 1.10 IRF842 202 
8.00 0.85 IRF840 202 
4.00 3.00 SSP4N55 298 
6.00 1,80 SSP6N55 304 
600.00 4.00 3.00 SSP4N60 298 
6.00 1.80 SSP6N60 304 
700.00 SSP3N70 322 
SSP3N70A 


SSP4N70 
SSP4N70A 


TO-220 P-CHANNEL ; 


: IRF9513 
IRF9511 

: IRF9523 

. IRF9521 
IRF9533 

IRF9531 

IRF9543 

IRF9541 


— 100.00 IRF9512 
j IRF9510 
3 : IRF9522 

, IRF9520 

i IRF9532 

: IRF9530 

; IRF9542 

IRF9540 

—150.00 IRF9613 
: IRF9611 

: IRF9623 

: : IRF9621 

: : IRF9633 

. : IRF9631 

IRF9643 

IRF9641 


— 200.00 IRF9612 
IRF9610 
IRF9622 
IRF9620 
IRF9632 
IRF9630 
IRF9642 
IRF9640 


& SAMSUNG a7 


PRODUCT GUID 


TO-3P N-CHANNEL 


Package 


BVdss(V) ID(on)(A) RDS(on)(Q) Part Number 
SSH10NO05 
SSH12N05 220 
60.00 10.00 0.28 SSH10NO06 214 
12.00 0.20 SSH12NO06 220 
60.00 0.03 SSH6ONO6 238 
60.00 I 0.025 SSH6ONO6A | 238 
80.00 8.00 0.36 IRFP123 81 
9:20 0.27 IRFP121 81 
10.00 0.33 SSH10NO8 226 
12.00 0.18 SSH12N08 232 
12.00 0.23 IRFP133 87 
14.00 0.16 IRFP131 87 
25.00 0.10 IRFP143 93 
28.00 0.077 IRFP141 93 
34.00 0.080 IRFP153 99 
40.00 | 0.055 IRFP151 99 
100.00 8.00 0.36 IRFP122 81 
9.20 0.27 IRFP120 81 
10.00 0.33 SSH10N10 226 
12.00 0.18 SSH12N10 232 
12.00 0.23 IRFP132 87 
14.00 0.16 IRFP130 87 
25.00 0.10 IRFP142 93 
28,00 0.077 IRFP140 93 
34.00 0.080 IRFP152 99 
40.00 0.055 IRFP150 99 
60.00 0.03 SSH60N10 238 
| 60.00 0.025 SSH60N10A 238 
120.00 7.00 0.70 SSH7N12 244 
| 8.00 0.50 SSH8N12 250 
150.00 4.00 1.20 IRFP233 110 
5.00 1.80 IRFP221 110 
7.00 0.70 SSH7N15 244 
8.00 0.60 IRFP233 116 
8.00 0.50 SSH8N15 250 
9.00 0.40 IRFP231 116 
16.00 0.22 IRFP243 122 
18.00 0.18 IRFP241 122 
25.00 0.12 IRFP253 128 
30.00 0.085 IRFP251 128 
40.00 0.065 SSH40N15A 268 
40.00 0.080 SSH40N15 268 
180.00 7.00 0.70 SSH7N18 256 
8.00 0.50 SSH8N18 262 
200.00 - 4.00 | 1.20 IRFP222 110 
5.00 1.80 IRFP220 110 
7.00 0.70 SSH7N20 256 
8.00 0.60 IRFP232 116 
8.00 0.50 SSH8N20 262 
9.00 0.40 IRFP230 116 
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PRODUCT GUIDE 


TO-3P N-CHANNEL (continued) 


BVdss(V) ID(on){A) RDS(on)(Q) _ Part Number Page Package 

200.00 16.00 0.22 IRFP242 122 
18.00 0.18 IRFP240 122 

25.00 0.12 {RFP252 128 

30.00 0.085 IRFP250 128 

40.00 0.065 SSH40N20A 268 

| 40.00 | _(0.080 SSM40N20 268 

sso 

250.00 13.00 0.34 IRFP245 149 
14.00 0.28 IRFP244 149 

21.00 0.17 IRFP255 155 

23.00 0.14 IRFP254 155 

350.00 2.50 2:50 IRFP323 166 
3.00 1.80 IRFP321 166 

350.00 5.00 1.50 IRFP333 172 
5.00 4.00 SSH5N35 274 

5.50 1.00 IRFP331 172 

8.00 0.80 IRFP343 178 

10.00 0.55 IRFP341 178 

13.00 0.40 IRFP353 184 

15.00 0.30 IRFP351 184 

25.00 0.20 SSH25N35A 280 

25.00 0.25 SSH25N35 280 

400.00 2.50 2.50 IRFP322 | 166 
3.00 1.80 IRFP320 166 

5.00 1.50 IRFP332 172 

5.00 1.00 SSH5N40 274 

5.50 1.00 IRFP330 172 

8.00 0.80 IRFP342 178 

10.00 0.55 IRFP340 178 

13.00 0.40 IRFP352 184 

15.00 0.30 IRFP350 184 

‘25.00 0.20 SSM25N40A 280 

25.00 0.25 SSM25N40 280 

450.00 2.20 | 4.00 IRFP423 190 
2.50 3.00 IRFP421 190 

4.00 2.00 IRFP433 196 

4.00 4.50 SSH4N45 286 

4.50 1.50 IRFP431 196 

7.00 1.10 IRFP443 202 

8.00 0.85 IRFP441 202 

12.00 0.50 IRFP453 208 

13.00 0.40 IRFP451 208 

20.00 0.25 SSH20N45A 292 

20.00 0.30 SSH20N45 292 

500.00 2.20 4.00 IRFP422 190 
2.50 3.00 IRFP420 190 
4.00 . 2.00 IRFP432 196 - 

4.00 1.50 SSH4N50 286 

4.50 1.50 IRFP430 196 

7.00 1.10 IRFP442 202 

8.00 0.85 IRFP440 202 

12.00 0.50 IRFP452 ; 208 
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PRODUCT GUIDE 


TO-3P N-CHANNEL (continued) 


avast) | ion) 
500.00 13.00 0.40 IRFP450 208 
20.00 0.25 SSH20N50A 292 
20.00 0.30 SSH20N50 292 
550.00 4.00 3.00 SSH4N55 298 
6.00 1.80 SSH6N55 304 
8.00 1.00 SSH8N55 310 
15.00 0.45 SSH15N55A 316 
15.00. 0.50 SSH15N55 316 
600.00 6.00 1.80 SSH6EN60 304 
8.00 - 4.00 SSH8N60 310 
15.00 0.45 SSH15N60A 316 
15.00 . 0.50 SSH15N60 316 
700.00 3.00 : 6.00 SSH3N70 
3.00 5.00 SSH3N70A 
4.00 3.50 SSH4N70 
4.00 2.50 SSH4N70A 
6.00 1.90 SSH6N70 
6.00 , 1.40 SSH6N70A 
10.00 - 1.20 SSH10N70 


10.00 _ 0.90 SSH10N70A 


TO-3P P-CHANNEL 


BVdss(V) ID(on)(A) RDS(on\(O) Page Package 
-60.00 —5.00 0.80 IRFP91 23 351 
-6.00 0.60 IRFP9121 351 
—10.00 0.40 IRFP9133 357 
—12.00 0.30 IRFP9131 357 
—15.00 0.30 IRFP9143 363 
-19.00 — 0.20 IRFP9141 363 
- 100.00 +5.00 0.80 IRFP9122 351 
—6.00 0.60 | IRFP9120 351 
~10.00 0.40 IRFP9132 "357 
—12.00 0.30 IRFP9130 357 
—15.00 0.30 IRFP91 42 363 
~19.00 0.20 IRFP9140 363 
~150.00 -3.00 2.40 IRFP9223 374 
-3.50 4.50 — IRFP9221 374 
—5.50 1.20 IRFP9233 380 
-6.50 0.80 | {IRFP9231 - 380 
-9.00 0.70 IRFP9243 386 
~11.00 0.50 IRFP9241 386 
— 200.00 —3.00 2.40 IRFP9222 374 
: -3.50 - 4.50 IRFP9220 374 
-5.50 1.20 IRFP9232 380 
-6.50 0.80  IRFP9230 380 
—9.00 0.70 IRFP9242 386 
—11.00 0.50 IRFP9240 386 
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PRODUCT GUIDE 


TO-3 N-CHANNEL 


SSM10NO5 214 
SSM12NO5 220 
SSM10NO6 214 
SSM12NO6 220 
60.00 0.03 SSM6ONO6 238 
60.00 0.025 SSM6ONO6A 238 
80.00 8.00 0.36 IRF123 81 
9.20 0.27 IRF121 81 
10.00 0.33 SSM10NO8 226 
12.00 0.18 SSM12NO08 232 
12.00 0.23 IRF133 87 
IRF131 87 
IRF143 93 
IRF141 93 
IRF153 99 
IRF151 99 
_IRF122 81 
IRF120 81 
SSM10N10 226 
SSM12N10 232 
IRF132 87 
IRF130 87 
IRF142 93 
IRF140 93 
IRF152 ; 99 © 
IRF150 99 
SSM60N10 238 
SSM60N10A 238 
120.00 7.00 0.70 SSM7N12 244 
8.00 0.50 SSM8N1 2 250 - 
150.00 4.00 1.20 IRF223 110 
5.00 0.80 IRF221 110 
7.00 < 0270 SSM7N15 244 
8.00 0.60 IRF233 116 
8.00 0.50 SSM8N15 250 
9.00 0.40 IRF231 116 
16.00 0.22 IRF243 122 
18.00 0.18 IRF241 122 
25.00 0.12 IRF253 128 
30.00 0.085 IRF251 128 
40.00 0.065 SSM40N15A 268 
40.00 0.080 SSM40N15 268 
180.00 7.00 0.70 SSM7N18 256 
8.00 0.50 SSM8N18 262 
200.00 4.00 1.20 IRF222 110 
5.00 0.80 IRF220 110 
7.00 0.70 SSM7N20 256 
IRF232 
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PRODUCT GUIDE 


TO-3 N-CHANNEL (continued) 


avaeei) | _TDionya) | ADSIonAt 


SSM8N20 262 
IRF230 

IRF242 

IRF240 

IRF252 

IRF250 

SSM40N20A 
SSM40N20 


21.00 0.17 IRF255 155 
23.00 0.14 IRF254 155 


IRF323 
IRF321 
IRF333 
SSM5N35 
IRF331 
IRF343 
IRF3414 
IRF353 
IRF351 
SSM25N35A 
SSM25N35 


IRF322 
IRF320 
IRF332 
SSM5N40 
IRF330 
IRF342 
IRF340 
IRF352 
IRF350 
SSM25N40A 
SSM25N40 


IRF423 
IRF421 
IRF433 
SSM4N45 
IRF431 
IRF443 
IRF441 
IRF453 
IRF451 
SSM20N45A 
SSM20N45 


IRF422 
IRF420 
IRF432 
SSM4N50 
IRF430 
IRF442 
IRF440 
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PRODUCT GUIDE 


TO-3 N-CHANNEL (continued) 


BVdss(V) ID(on,A) RDS(onX2O) Part Number Page Package 
500.00 12.00 0.50 IRF452 208 
13.00 0.40 IRF450 208 
20.00 0.25 SSM20N50A 292 
20.00 a 0.30 SSM20N50 292 | 
550.00 4.00 3.00 SSM4N55 i 298 
6.00 1.80 SSM6N55 304 
8.00 1.00 SSM8N55 310 
15.00 0.45 SSM15N55A 316 
15.00 0.50 SSM15N55 316 
600.00 | 4.00 3.00 SSM4N60 298 
6.00 1.80 SSM6N60 304 
8.00 1.00 SSM8N60 310 
15.00 0.45 SSM15N60A 316 
15.00 0.50 SSM15N60 a 316 | 
700.00 3.00 6.00 SSM3N70 322 
3.00 5.00 SSM3N70A 322 
4.00 3.50 SSM4N70 328 
4.00 2.50 SSM4N70A 328 
6.00 1.90 SSM6N70 334 
6.00 1.40 SSM6N70A 334 
10.00 1.20 SSM10N70 226 
10.00 0.90 SSM10N70A 226 


TO-3 P-CHANNEL 


BVdss(V) ID(onX{A) RDS(onXQ) Part Number Package 
IRF9123 
| IRF9121 
-10.00 0.40 IRF9133 357 
-12.00 0.30 IRF9131 357 
—15.00 0.30 IRF9143 363 
-19.00 0.20 IRF9141 | 363 | 
-100.00 -—5.00 0.80 IRF9122 351 
~6.00 0.60 IRF9120 351 
-10.00 0.40 IRF9132 357 
—12.00 0.30 IRF9130 357 
-—15.00 0.30 IRF9142 363 
—19.00 0.20 IRF9140 | 363 
—150.00 —-3.00 2.40 IRF9223 374 | 
-3.50 1.50 IRF9221 374 
—5.50 1.20 IRF9233 380 
—6.50 0.80 IRF9231 380 
~9.00 0.70 IRF9243 386 
—-11.00 0.50 IRF9241 386 
—200.00 —-3.00 2.40 IRF9222 374 
-~3.50 1.50 IRF9220 374 
—5.50 1.20 IRF9232 380 
-—6.50 0.80 IRF9230 380 
IRF9242 386 
IRF9240 
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PRODUCT GUIDE 


D-PAK N-CHANNEL 


D-PAK P-CHANNEL 


BVdss(V) iDjonXA) | RDS(onX) Part Number 
50.00 tIRFRO12 
tIRFRO10 
14.00 0.120 TIRFRO22 
15.00 ae 0.100 tIRFRO20 — 
| 80.00 4.70 0.540 IRFR111 392 
| 8.40 0.270 IRFR121 | 397 
[ 100.00 4.70 0.540 IRFR110 392 
8.40 0.270 IRFR120 | 397 
200.00 2.10 2.400 ' IRFR212 402 
2.70 IRFR210 402 
IRFR222 407 
IRFR220 


+ Under Development 


BVdss(V) ID(on\(A) -RDS(onXQ) Part Number Page 
-50.00 —4.50 0.700 TIRFR9O12 _ 
—5.30 0.500 TtIRFR9010 _ 

-9.00 0.330 TIRFR9022 _ 

-—9.90 0.280 TIRFR9020 —_ 

—80.00 —3:20 1.200 IRFR9111 412 
~5.90 0.600 IRFR9121 417 

-100.00 -3.20 1.200 IRFR9110 412 
—5.90 0.600 IRFR9120 417 

[ —200.00 | —-1.60 4.500 IRFR9212 422 
-—2.00 3.000 IRFR9210 422 

—2.80 2.400 IRFR9222 427 

-—3.60 1.500 IRFR9220 427 


Package 


Package 
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PRODUCT GUIDE 


I-PAK N-CHANNEL 


[—svaesin [wena [wosenia [panne [Paes [pastas 


TIRFUO12 
TIRFUOTO 
TIRFUO022 
TIRFUO020 


80.00 4.70 0.540 IRFU111 392 
8.40 0.270 IRFU121 397 

100.00 _ 4.70 0.540 IRFU110 392 
8.40 0.270 IRFU120 397 


200.00 ‘ : IRFU212 402 
IRFU210 
IRFU222 
IRFU220 


I-PAK P-CHANNEL 


avassw | _orenva) | RDStonNa) 


tIRFU9012 
tIRFU9010 


tIRFU9022 
TIRFU9020 


—80.00 —3.20 1.200 IRFU9111 412 
—5.90 0.600 IRFU9121 417 


1.200 IRFU9110 412 
0.600 IRFU91 20 417 


IRFU9212 422 
IRFU9210 
IRFU9222 
IRFU9220 


t Under Development 
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PRODUCT GUIDE 


TO-247 FULL PACKAGE N-CHANNEL 


evans) | Tien) | _ ADSIonNa 


80.00 IRFS133 432 
IRFS131 432 
IRFS143 437 
IRFS141 437 
IRFS153 442 
IRFS151 442 


100.00 IRFS132 432. 
. IRFS130 432 
IRFS142 437 

IRFS140 437 

IRFS152 442 

IRFS150 442 


150.00 IRFS233 447 
IRFS231 447 
IRFS243 452 
IRFS241 ; 452 
IRFS253 457 
IRFS251 457 

200.00 IRFS232 ~ 447 
IRFS230 447 
IRFS242 452 
IRFS240 452 
IRFS252 457 
4IRFS250 


IRFS333 
IRFS331 
IRFS343 
IRFS341 
IRFS353 
IRFS351 


IRFS332 
IRFS330 
IRFS342 
IRFS340 
IRFS352 
IRFS350 


IRFS433 
IRFS431 
IRFS443 
IRFS441 
IRFS453 
IRFS451 


IRFS432 
IRFS430 
IRFS442 
IRFS440 
IRFS452 
IRFS450 


350.00 
400.00 


450.00 


500.00 


* Forming Acceptable 


SAMSUNG - | é 


PRODUCT GUIDE 


TO-247 FULL PACKAGE P-CHANNEL 


oon) [AD STonN 


IRFS9133 
IRFS9131 
IRFS9143 
IRFS9141 


BVdss(V) 


—100.00 IRFS9132 
IRFS9130 
IRFS9142 
IRFS9140 497 
IRFS9233 502 
IRFS9231 502 
IRFS9243 507 
IRFS9241 507 
IRFS9232 502 
IRFS9230 
IRFS9242 
IRFS9240 


Part Number Part Number Page Number Part Number Page Number 

IRF120 IRF242 IRF422 

IRF121 IRF243 IRF423 190 
IRF122 81 IRF250 128 IRF430 196 
IRF123 81 IRF251 128 IRF431 196 
IRF130 87 IRF252 128 IRF432 196 
IRF131 87 IRF253 128 IRF433 196 
IRF132 87 IRF254 155 IRF440 202 
IRF133 87 IRF255 155 IRF441 202 
IRF140 93 IRF320 166 IRF442 202 
IRF141 93 IRF321 166 IRF443 202 
IRF142 93 IRF322 166 IRF450 208 
IRF 143 93 IRF323 166 IRF451 208 
IRF150 99 IRF330 172 IRF452 208 
IRF151 99 IRF331 172 , IRF453 208 
IRF152 99 IRF332 172 IRFA1ZO 71 
IRF153 99 IRF333 172 IRFA1Z3 71 
IRF220 110 IRF340 178 IRFP120 81 
IRF221 110 IRF341 178 IRFP 121 81 
IRF222 110 IRF342 178 IRFP 122 81 
IRF223 110 IRF343 178 IRFP123 © 81 
IRF230 116 IRF350 184 IRFP130 87 
IRF231 — 116 IRF351 184 IRFP131 87 
IRF232 116 IRF352 IRFP132 87 
IRF233 116 IRF353 IRFP133 87 
IRF240 IRF420 IRFP140 93 
IRF241 IRF421 IRFP141 
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PRODUCT GUIDE 


ALPHA NUMERIC INDEX (continued) 


IRFP142 IRFP442 IRF722 
IRFP143 IRFP443 IRF723 
IRFP150 IRFP450 IRF730 

- [RFP151 IRFP451 IRF731 
IRFP152 IRFP452 IRF732 
IRFP153 IRFP453 IRF733 
IRFP220 IRF510 IRF740 
IRFP221 IRF511 IRF741 
IRFP222 IRF512 IRF742 
IRFP223 IRF513 IRF743 
IRFP230 IRF520 IRF820 
IRFP231 IRF521 | IRF821 
IRFP232 IRF522 IRF822 
‘IRFP233 IRF523 IRF823 
IRFP240 - IRF530 IRF830 
IRFP241 IRF531 IRF831 
IRFP242 IRF532 IRF832 
IRFP243 IRF533 IRF833 
IRFP244 IRF540 IRF840 
IRFP245 IRF541 IRF841 
IRFP250 IRF542 IRF842 
IRFP251 IRF543 IRF843 
IRFP252 IRF610 SSH3N70 
IRFP253 IRF611 SSH4N45 
IRFP254 IRF612 SSH4N50 
IRFP255 IRF613 SSH4N55 
IRFP320 IRF614 SSH4N60 
IRFP321 IRF615 SSH4N70 
IRFP322 IRF620—t SSH5N35 
IRFP323 IRF621 SSH5N40 
IRFP330 IRF622 SSH6N55 
IRFP331 .  |RF623 SSH6N60 
IRFP332 IRF624 SSH6N70 
IRFP333 IRF625 SSH7N12 
IRFP340 IRF630 SSH7N15 
IRFP341 IRF631 SSH7N18 
IRFP342 IRF632 SSH7N20 
IRFP343 IRF633 SSH8N12 
IRFP350 IRF634 SSH8N15 
IRFP351 IRF635 SSH8N18 
IRFP352 IRF640 SSH8N20 
IRFP353 IRF641 SSH8N55 
IRFP420 IRF642 SSH8N60 
IRFP421 IRF643 SSH10N05 
IRFP422 IRF644 SSH10NO06 
IRFP423 IRF645 SSH10N08 
IRFP430 IRF710 SSH10N10 
IRFP431 IRF711 SSH10N70 
IRFP432 IRF712 SSH12N05 
IRFP433 IRF713 SSH12NO06 
IRFP440 IRF720 SSH12NO08 
IRFP441 | IRF721 SSH12N10 


SAMSUNG | . 


PRODUCT GUIDE 


ALPHA NUMERIC INDEX (continued) 


Part Number Page Number Part Number Page Number Part Number Page Number 
SSH15N55 316 SSP4N50 286 IRF9520 351 
SSH15N60 316 SSP4N55 298 IRF9521 351 
SSH20N45 - 292 SSP4N60 298 IRF9522 351 
SSH20N50 292 SSP4N70 328 IRF9523 351 
SSH25N35 280 SSP5N35 274 IRF9530 357 
SSH25N40 280 SSP5N40 274 IRF9531 357 
SSH40N15 268 SSP6N55 304 IRF9532 357 
SSH40N20 268 SSP6N60 304 IRF9533 357 
SSH60NO06 238 SSP7N12 244 IRF9540 363 
SSH60N10 238 SSP7N15 244 IRF9541 363 
SSM3N70 322 SSP7N18 256 IRF9542 363 
SSM4N45 286 SSP7N20 256 IRF9543 363 
SSM4N50 286 . SSP8N12 250 IRF9610 369 
SSM4N55 298 SSP8N15 250 IRF9611 369 
SSM4N60 298 SSP8N18 262 IRF9612 369 
SSM4N70 328 SSP8N20 262 IRF9613 369 
SSM5N35 274 SSP10NO5 214 IRF9620 374 
SSM5N40 274 SSP10NO6 214 ’ IRF9621 374 
SSM6N55 304 SSP10N08 226 IRF9622 374 
SSM6N60 304 SSP10N10 226 IRF9623 374 
SSM6N70 334 SSP12N05 220 IRF9630 380 
SSM7N12 244 SSP 12NO06 220 IRF9631 380 
SSM7N15 244 SSP12NO08 232 IRF9632 380 
SSM7N18 256 SSP12N10 232 IRF9633 380 
SSM7N20 256 IRF9120 351 IRF9640 386 
SSM8N1 2 250 IRF9121 351 IRF9641 386 
SSM8N15 250 IRF9122 351 IRF9642 386 
SSM8N18 262 IRF9123 351 IRF9643 386 
SSM8N20 262 IRF9130 357 IRFP9120 351 
SSM8N55 310 IRF9131 357 IRFP9121 351 
SSM8N60 310 IRF9132 357 IRFP9122 351 
SSM10NO5 214 IRF9133 357 IRFP9123 351 
SSM10NO6 214 IRF9140 363 IRFP9130 357 
SSM1ONO8 226 IRF9141 363 IRFP9131 357 
SSM10N10 226 IRF9142 363 IRFP9132 357 
SSM10N70 340 IRF9143 363 IRFP9133 357 
SSM12N05 220 IRF9220 374 IRFP9140 363 
SSM12NO06 220 IRF9221 374 IRFP9141 363 
SSM12N08 232 IRF9222 374 IRFP9142 363 
SSM12N10 232 IRF9223 374 IRFP9143 363 
SSM15N55 316 IRF9230 380 IRFP9220 374 
SSM15N60 316 IRF9231 380 IRFP9221 374 
SSM20N45 292 IRF9232 380 IRFP9222 374 
SSM20N50 292 IRF9233 - 380 IRFP9223 - 374 
SSM25N35 280 IRF9240 386 IRFP9230 380 
SSM25N40 280 IRF9241 386 IRFP9231 380 
SSM40N15 268 IRF9242 386 - IRFP9232 380 
SSM40N20 268 IRF9243 386 IRFP9233 380 
SSM60NO6 238 IRF9510 346 IRFP9240 386 
SSM60N10 238 IRF9511 346 IRFP9241 386 
SSP3N70 322 IRF9512 346 IRFP9242 386 
SSP4N45 286 IRF9513 346 IRFP9243 386 


% SAMSUNG > 60 


PRODUCT GUIDE 


ALPHA NUMERIC INDEX (continued) 


Part Number Page Number Part Number Page Number Part Number Page Number 
TIRFRO10 — IRFS132 432 . IRFS440 482 
TIRFRO11. — IRFS133 432 IRFS441 482 
TtIRFRO20 _ IRFS140 437 IRFS442 482 
TIRFRO21 _ IRFS141 437 IRFS443 482 
IRFR110 392 IRFS142 437 IRFS450 487 
IRFR111 392 IRFS143 437 IRFS451 487 
IRFR120 397 IRFS150 442 IRFS452 487 
IRFR1 21 397 IRFS151 442 IRFS453 487 
[RFR210 402 IRFS152 442 IRFS9130 492 
IRFR212 402 IRFS153 442 IRFS9131 492 
IRFR220 407 IRFS230 447 IRFS9132 492 
IRFR222 407 IRFS231 447 IRFS9133 492 
TIRFUO12 — IRFS232 447 IRFS9140 497 
TIRFUO12 _ IRFS233 447 IRFS9141 497 
TIRFUO20 _ IRFS240 452 IRFS9142 497 
TIRFUO22 _ IRFS241 452 IRFS9143 497 
IRFU110 392 IRFS242 452 IRFS9230 502 
IRFU1114 392 IRFS243 452 IRFS9231 502 
IRFU120 397 IRFS250 457 IRFS9232 502 
IRFU121 397 IRFS251 457 IRFS9233 502 
IRFU210 402 IRFS252 457 IRFS9240 507 
IRFU212 402 IRFS253 457 IRFS9241 507 
IRFU220 407 IRFS330 462 IRFS9242 507 
IRFU222 407 IRFS331 462 IRFS9243 507 
TIRFR9010 — IRFS332 462 TIRFU9010 — 
TIRFR9012 _ IRFS333 462 TIRFU9012 a 
TIRFR9020 _ IRFS340 467 TIRFU9020 _ 
TIRFR9022 — IRFS341 467 TIRFU9022 _ 
IRFR9110 412 IRFS342 467 IRFU9110 412 
IRFR9111 412 IRFS343 467 IRFU9111 412 
IRFR9120 417 IRFS350 472 IRFU9120 417 
IRFR9121 417 IRFS351 472 IRFU9121 417 
IRFR9210 422 IRFS352 472 IRFU9210 422 
IRFR9212 422 IRFS353 472 IRFU9212 422 
IRFR9220 427 IRFS430 477 IRFU9220 427 
IRFR9222 427 IRFS431 477 IRFU9222 427 
IRFS130 432 IRFS432 477 
IRFS131 432 IRFS433 477 


3. CROSS REFERENCE GUIDE 


The following table represents a cross reference for POWER MOSFETS. © 
The Samsung devices are a replacement for the Indicated Industry part numbers. 


FAIRCHILD 


MTM15N35 
MTM15N40 
MTM15N45 
MTM15N50 
MTM4N45 


SAMSUNG 
Direct Re- 


placement © 


IRF353 
IRF352 
IRF453 
IRF452 
SSM4N45 


FAIRCHILD 


MTM4N50 
MTM5N35 
MTM5N40 
MTM7N45 
MTM7N50 


@Sansune 


SAMSUNG 
Direct Re- 
placement 


SSM4N50 
SSM5N35 
SSM5N40 
IRF443 
IRF442 


FAIRCHILD 


MTM8N35 
MTM8N40 
MTP4N45 
MTP4N50 
MTP5N35 


SAMSUNG 
Direct Re- 
placement 


IRF343 
IRF342 
SSP4N45 
SSP4N50 
SSP5N35 


FAIRCHILD 
MTP5N40 


SAMSUNG 
Direct Re- 
placement 


SSP5N40 
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CROSS REFERENCE GUIDE (continued) 


SAMSUNG 
Direct Re- 
placement 


IRF523 
IRF523 
IRF511 
IRF510 
IRF510 


FAIRCHILD 


D84BK1 
D84BK2 
D84BK4 
D84BL1 

D84BL2 


FAIRCHILD 


D84DL2 
D84DL3 
D84DL4 
D84DM1 
D84DM2 


SAMSUNG 
Direct Re- 
placement 


IRF530 
IRF532 
IRF532 
IRF631 
IRF631 


FAIRCHILD 


D84CL2 
D85CL4 
D85CM2 
D86CM4 
D86CN2 


SAMSUNG 
Direct Re- 
placement 


IRF120 
IRF122 
IRF221 
IRF221 

IRF220 


FAIRCHILD 


D86EK4 
D86EL4 

D86EM1 
D86EM2 
D86EM4 


SAMSUNG 
Direct Re- 
placement 


IRF151 
IRF142 
IRF253 
IRF253 
IRF241 


D84BL3 
D84BL4 
D84BM1 
D84BM2 
D84BM3 


IRF512 
IRF512 
IRF611 
IRF611 
IRF611 


D84DM4 
D84DN1 

D84DN2 
D84DN3 
D84DN4 


IRF631 
IRF630 
IRF630 
IRF632 
IRF632 


‘D86CN3 


D86CN4 
D86CQ1 
D86CQ2 
D86CQ3 


IRF222 
IRF222 
IRF321 
IRF320 
IRF323 


D86EN2 
D86EN3 
D86EN4 
D86EQ1 
D86EQ2 


IRF240 
IRF242 
IRF242 
IRF341 
IRF340 


D84BM4 
D84BN1 

D84BN2 
D84BN3 
D84BN4 


IRF613 
IRF610 
IRF610 
IRF612 
_| IRF612 


D84DQ1 
D84DQ2 
D84DQ3 
D84DQ4 
D84DR1 


IRF731 
IRF730 
IRF733 
IRF732 
IRF831 


D86CQ4 
D86CR1 
D86CR2 
D86CR3 
D86CR4 


IRF322 
IRF421 
‘IRF420 
IRF423 
IRF422 


D86EQ3 
D86EQ4 
D86ER1 

D86ER2 
D86ER3 


IRF343 
IRF342 
IRF441 
IRF440 
| IRF443 


D84BQ1 
D84BQ2 
D84BQ3 
D84BQ4 
D84CK3 


D84CK4 
D84CL2 
D84CL4 
D84CM2 
D84CM4 


IRF711 
IRF710 
IRF713 
IRF712 
IRF521 


IRF521 
IRF520 
IRF522 
IRF621 
IRF623 


D84DR2 
D84DR3 
D84DR4 
D84DS1 
D84DS2 


D84EL2 
D84EL4 
D84EM2 
D84EM4 
D84EN2 


IRF830 
IRF833 
IRF832 
IRF832 
IRF832 


IRF540 
IRF542 
IRF641 
IRF643 
| IRF640 


86DK1 
D86DK2 
D86DK3 
D86DK4 
D86DL1 


D86DL2 
D86DL3 
D86DL4 
D86DM1 
D86DM2 


IRF131 
IRF131 
IRF133 
IRF133 
IRF 130 


IRF130 
IRF 132 
IRF 132 
IRF231 
IRF231 


D86ER4 
D86ES1 
D86ES2 
D86EU2 
D86EV1 


D86EV2 
D86EW1 
D86EW2 
D86FL2 
D86FL4 


IRF442 
IRF430 
IRF430 
IRF420 
IRF422 


IRF422 
IRF422 
IRF422 
IRF150 
IRF152 


D84CN1 
D84CN2 
D84CN3 
D84CN4 
D84CQ1 


IRF620 
IRF620 
IRF622 
IRF622 
IRF721 


D84EN4 
D84EQ1 
D84EQ2 
D84EQ3 
D84DQ4 


IRF642 
IRF741 
IRF740 
IRF743 
IRF742 


D86DM3 


‘D86DM4 


D86DN1 
D86DN2 
D86DN3 


IRF231 
IRF231 
IRF230 
IRF230 


| IRF230 


D86FM2 
D86FN2 
D86FN4 
D86FQ1 
D86FQ2 


IRF251 
IRF250 
IRF252 
IRF351 


D84CQ2 
D84CQ3 
D84CQ4 
D84CR1 
D84CR2 


IRF720 
IRF723 
IRF722 
IRF821 
IRF820 


D84ER1 
D84ER2 
D84ER3 
D84ER4 
D84EU2 


IRF841 
IRF840 
IRF843 
IRF842 
IRF820 


D86DN4 
D86DQ1 
D86DQ2 
D86DQ3 
D86DQ4 


IRF230 
IRF331 
IRF330 
IRF333 
IRF332 


D86FQ3 
D86FQ4 
D86FR1 

D86FR2 
D86FR3 


IRF350 
IRF353 


IRF352 
IRF451 
IRF450 
IRF453 


iRFe23 
IRF822 
IRF531 
IRF531 

IRF533 
es 


D84CR3 
D84CR4 
D84DK1 
D84DK2 
D83DK3 


D84EV1 
D84EV2 
D84EW1 
D84EW2 
D86CK2 


IRF822 
IRF822 
IRF822 
IRF822 
IRF131 


D86DR1 
D86DR2 
D86DR3 
D86DR4 
D86DS1 


IRF431 
IRF430 
IRF433 
IRF432 
IRF432 


D86FR4 
D86FU2 


IRF452 
IRF432 


D84DK4 
D84DL1 


IRF533 
IRF530 


D86CK3 
D84CK4 


¢ SAMSUNG 


IRF121 
IRF121 


D86DS2 
D86EK3 


“Tineaae 


IRF432 
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Inter- 
national 
Rectifier 


IRF120 
IRF121 
IRF122 
IRF123 
IRF130 


SAMSUNG 
Direct 
Replace- 
mont 


IRF120 
IRF121 
IRF122 
IRF123 
IRF130 


Inter- 
national 
Rectifier 


IRF352 
IRF353 
IRF420 
IRF421 
IRF422 


SAMSUNG 
Direct 
Replace- 
ment 


IRF352 
IRF353 
IRF420 
IRF421 


_| tpr4z2 


Inter- 
national 
Rectifier 


IRF713 
IRF720 
IRF721 
IRF722 
IRF723 


SAMSUNG 
Direct 
Replace- 
ment 


IRF713 
IRF720 
IRF721 
IRF722 
IRF723 


Inter- 
national 
Rectifier 


IRF9620 
IRF9621 
IRF9622 
IRF9623 
IRF9630 


SAMSUNG 
Direct 
Replace- 
ment 


IRF9620 
IRF9621 
IRF9622 
IRF9623 
IRF9630 


IRF131 
IRF132 
IRF 133 
IRF140 
IRF 141 


IRF131 
IRF132 
IRF133 
IRF140 
IRF 141 


IRF423 
IRF430 
IRF431 
IRF432 
IRF433 


IRF423 
IRF430 
IRF431 
IRF432 
IRF433 


IRF730 
IRF731 
IRF732 
IRF733 
IRF740 


IRF730 


IRF9631 
IRF9632 
IRF9633 
IRF9640 
IRF9641 


IRF9631 
IRF9632 
IRF9633 
IRF9640 
IRF9641 


IRF142 
IRF143 
IRF150 
IRF151 
IRF152 


+ 


IRF142 
IRF143 
IRF150 
IRF151 


IRF440 
IRF441 
IRF442 
IRF443 
IRF450 


IRF440 
IRF441 
IRF442 


IRF443 
IRF450 


IRF741 
IRF742 
IRF743 
IRF820 
IRF821 


IRF741 
IRF742 
IRF743 


IRF820 
__| res 


IRF9642 
IRF9643 
IRFD1ZO 
IRFD1Z3 


IRF9642 
IRF9643 
IRFA1ZO 
IRFA1Z3 


IRFP131 | IRFP131 


IRF153 
IRF220 
IRF221 
IRF222 
IRF223 


IRF152 
IRF153 


IRF220 
IRF221 
IRF222 
IRF223 


IRF451 
IRF452 
IRF453 
IRF510 
IRF511 


IRF451 
IRF452 
IRF453 
IRF510 
IRF511 


IRF822 
IRF823 
IRF830 
IRF831 
IRF832 


IRF822 
IRF823 
IRF830 
IRF831 

IRF832 


IRFP132 
IRFP133 
IRFP140 
IRFP1 41 
IRFP142 


IRFP 132 
IRFP133 
IRFP140 


IRFP141 
IRFP142 


IRF231 
IRF232 
IRF233 
IRF240 
IRF241 


| 


IRF231 
IRF232 
IRF233 
IRF240 
IRF241 


IRF512 
IRF513 
IRF520 
IRF521 
IRF522 


4 


IRF512 
IRF513 
IRF520 
IRF521 
IRF522 


IRF833 
IRF840 
IRF841 
IRF842 
IRF843 


IRF833 
IRF840 
IRF841 
IRF842 
IRF843 


IRFP143 
IRFP150 
IRFP151 
IRFP152 
IRFP153 


IRFP143 
IRFP150 
IRFP151 
IRFP152 
IRFP153 


IRF242 
IRF243 
IRF250 
IRF251 
IRF252 


IRF242 
IRF243 
IRF250 
IRF251 
IRF252 


IRF523 
IRF610 
IRF611 
IRF612 
IRF613 


~| IRFS23 


IRF610 
IRF611 
IRF612 
IRF613. 


IRF9510 
IRF9511 
IRF9512 
IRF9513 
IRF9520 


IRF9510 
IRF19511 
IRF9512 
IRF9513 


| IRF9520 


IRFP230 
IRFP231 
IRFP232 
IRFP233 
IRFP240 


IRFP230 
IRFP231 
IRFP232 
IRFP233 
IRFP240 


IRF253 
IRF320 
IRF321 
IRF322 
IRF323 


IRF330 
IRF331 
IRF332 
IRF333 
IRF340 


IRF253 
IRF320 
IRF321 
IRF322 
IRF323 


IRF330 
IRF331 
IRF332 
IRF333 
IRF340 


| IRF620 


IRF621 
IRF622 
IRF623 
IRF630 


IRF631 
IRF632 
IRF633 
IRF640 
IRF641 


| 1aF620 
IRF621 
IRF622 
IRF623 
IRF630 


IRF631 
IRF632 
IRF633 
IRF640 
IRF641 


IRF9521 
IRF9522 
IRF9523 
IRF9530 
IRF9531 


IRF9532 
IRF9533 
IRF9540 
IRF9544 
IRF9542 


IRF9521 
IRF9522 
IRF9523 
IRF9530 
IRF9531 


IRF9532 
IRF9533 
IRF9540 
IRF9541 
IRF9542 


IRFP241 
IRFP242 
IRFP243 
IRFP250 
IRFP251 


IRFP252 
IRFP253 
IRFP330 
IRFP331 
IRFP332 


IRFP241 
IRFP242 
IRFP243 
IRFP250 
IRFP251 


IRFP252 
IRFP253 
IRFP330 
IRFP331 
IRFP332 


IRF341 
IRF342 
IRF343 
IRF350 
IRF351 


IRF341 
IRF342 


| IRF343 


IRF350 
IRF351 


IRF642 
IRF643 
IRF710 
IRF711 
IRF712 


SAMSUNG 


a Vacate 

IRF642 
IRF643 
IRF710 
IRF711 
IRF712 


IRF9543 
IRF9610 
IRF9611 
IRF9612 
IRF9613 


IRF9543 
IRF9610 
IRF9611 
IRF9612 
IRF9613 


IRFP333 
IRFP340 
IRFP341 
IRFP342 


IRFP333 
IRFP340 
IRFP341 
IRFP342 
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Inter- 
national 
Rectifier 


IRFP343 
IRFP350 
IRFP351 
IRFP352 
IRFP353 


IRFP430 
IRFP431 
IRFP432 
IRFP433 
IRFP440 


IRFP441 
IRFP442 
IRFP443 
IRFP450 
IRFP451 


IRFP452 
IRFP453 
IRFP9130 
IRFP9131 
IRFP9132 


HITACHI 


2SK132 
2SK134(H) 
2SK220 
2SK220(H) 
2SK221(H) 


SAMSUNG 
Direct 
Replace- 
mont 


IRFP343 
IRFP350 
IRFP351 
IRFP352 
IRFP353 


IRFP430 
IRFP431 
IRFP432 
IRFP433 
IRFP440 


IRFP441 
IRFP442 
IRFP443 
IRFP450 
IRFP451 


IRFP452 
IRFP453 
IRFP9130 
IRFP9131 
IRFP9132 


SAMSUNG 
Direct Re- 
placement 


IRF122 
IRF223 
IRF222 
IRF222 
IRF222 


Inter- 
national 
Rectifier 


IRFP9241 
IRFP9242 
IRFP9243 
IRFBC30 
IRFBC40 


IRFP9133 
IRFP9140 
IRFP9141 
IRFP9142 
IRFP9143 


IRFP9230 
IRFP9231 
IRFP9232 
IRFP9233 
IRFP9240 


IRFR220 
IRFR222 
IRFR210 
IRFR212 
IRFR120 


HITACHI 


2SK310 
2SK311 
2SK312 
2SK313 
2SK319 


SAMSUNG 
Direct 
Replace- 
ment 


IRFP9241 
IRFP9242 
IRFP9243 
SSP4N60 
SSP6N60 


IRFP9133 
IRFP9140 
IRFP9141 
IRFP9142 
IRFP9143 


IRFP9230 
IRFP9231 
IRFP9232 
IRFP9233 
IRFP9240 


Inter- 
national 
Rectifier 


IRFR121 
IRFR110 
IRFR111 
IRFRO2O 
IRFU220 


IRFU222 
IRFU210 
IRFU212 
IRFU120 
IRFU121 


IRFU110 
IRFU111 
IRFUO020 
IRFUO22 
IRFRO22 


SAMSUNG 
Direct 
Replace- 
ment 


IRFR121 
IRFR110 
IRFR111 
TIRFRO20 
IRFU220 


IRFU222 
IRFU212 
IRFU120 
IRFU210 
IRFU121 


IRFU110 
IRFU1 11 
TIRFUO20 
TIRFU022 
TIRFRO22 


IRFR220 
IRFR222 
IRFR210 
IRFR212 
IRFR120 


SAMSUNG 
Direct Re- 
placement 


IRF710 
IRF823 
IRF342 
IRF441 
IRF720 


IRFRO10 
IRFRO12 


HITACHI 


2SK409 
2SK411 
2SK412 
2S8K413 
2SK414 


TIRFRO10 
TIRFRO12 


SAMSUNG 
Direct Re- 
placement 


IRF612 
IRF420 
IRFP353 
IRFP243 
IRFP242 


Inter- 
national 
Rectifier 


IRFR9220° 


IRFR9222 
IRFR9210 
IRFR9212 
IRFR9120 


IRFR9110 
IRFR9111 
IRFR9020 
IRFR9022 
IRFR9010 


IRFR9012 
IRF614 
IRF624 
IRF634 
IRF644 


IRFP254 


HITACHI 


28J112 
284113 
28J114 
28J117 
28J118 


SAMSUNG 
Direct 
Replace- 
ment 


IRFR9220 
IRFR9222 
IRFR9210 
IRFR9212 
IRFR9121 


IRFR9110 
IRFR91 11 
TIRFR9020 
TIRFR9022 
TIRFR9010 


tIRFR9Q012 
IRF614 
IRF624 
IRF634 
IRF644 


IRFP254 


SAMSUNG 
Direct Re- 
placement 


| IRF9142 


| 


IRFP9142 
IRFP9242 
IRF9612 

IRFP9241 


2SK258(H) 
2SK259 
2SK260 
2SK261 
2SK262 


IRF331 
IRF323 
IRF332 
IRF512 
IRF613 


2S8K320 
2SK345 
2SK346 
2SK349 
2SK350 


IRF833 
IRF523 


IRF523 
IRFP342 
IRFP441 


2SK263 
2SK289 
2SK290 
28K294 
2SK295 


IRF613 
IRF1t23 
IRF122 
IRF522 
IRF522 


2SK382 
2SK383 
28K393 
2SK399 
2SK400 


IRF822 
IRF530 
IRF132 
IRFP142 


IRFP242 


2SK428 
2SK440 
2SK556 
2SK557 
2SK559 


2SK560 
2SK622 
2SK623 
2SK642 
2SK682 


IRF543 
IRF630 
IRFP453 


IRFP453 - 
IRFP451 


28J119 
2SJ47 

2SJ49(H) 
2SJ50(H) 
2SJ55(H) 


IRFP9240 
IRF9132 
IRF9233 
IRF9232 
IRF9233 


IRFP450 
IRFP251 
IRFP441 
IRFP442 
IRFP453 


2SJ56(H) 
28J85 
2SJ86 
28J86 
28J88 


IRF9232 
IRF9512 
IRF961 1 
IRF9613 
IRF9610 


2SK296 
2S8K298 
2SK299 
2SK308 
2SK309 


IRF612 
IRF332 
IRF431 
IRF243 
IRF722 


& SAMSUN 


Electronics 


2SK401 
28K402 
28K403 
2SK408 


IRF353 
IRFP342 
IRFP443 
IRF612 


2SK683 
28J101 
28J102 


IRFP452 
IRF9533 
IRF9533 
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2SK500 
2SK501 
2SKSO1A 
2SK610 
2SK626 


MOTOROLA 


MTH6N55 
MTH6N60 
MTH8N55 
MTH8N60 
MTH7N35 


SAMSUNG 
Direct Re- 
placement 


IRFP141 
IRFP342 
IRFP441 
IRFP342 
IRFP151 


SAMSUNG 


Direct 
Replace- 
mont 


SSHE6N55 
SSH6N60 
SSH8N55 
SSH8N60 


2SK627 
2SK627A 
2SK629 
2SK629A 
2SK633 


MOTOROLA 


MTM7N12 
MTM7N15 
MTM1N18 
MTM7N20 
MTM7N45 


SAMSUNG 
Direct Re- 
placement 


IRFP151 
IRFP151 
IRFP150 
IRFP251 
IRFP252 


SAMSUNG 
Direct 
Replace- 
ment. 


IRF233 
IRF233 
IRF232 
IRF232 
IRF441 


2SK633A 
2SK634 
2SK634A 
2Sk636 
2SK637 


MOTOROLA 


MTM12N20 
MTM15NO05 
MTM1 5NO6 
MTM15N12 
MTM15N15 


SAMSUNG 
Direct Re- 
placement 


IRFP252 
IRFP352 
IRFP451 
IRFP440 
IRFP452 


SAMSUNG 
Direct 
Replace- 
ment 


IRF242 
IRF143 
IRF143 
IRF243 
IRF243 


MATSUSHITA 


MOTOROLA 


MTP2N35 
MTP2N40 
MTP2N45 
MTP2N50 
MTP3N12 


SAMSUNG 
Direct Re- 
placement 


SAMSUNG 
Direct 
Replace- 
ment | 


IRF723 
IRF722 
IRF823 
IRF822 
IRF623 


MTH7N40 
MTH8N35 
MTH8N40 
MTH15N18 


IRFP343 
r 


IRFP342 
IRFP343 
IRFP342 
IRFP242 


MTM7N50 
MTM8NO8 
MTM8N10 
MTM8N12 
MTM8N15 


IRF442 
IRF120 
IRF 120 
IRF233 
IRF233 


MTM15N18 


MTM15N20 


MTM15N35 
MTM15N40 
MTM15N45 


IRF242 
IRF242 
IRF351 
IRF350 


on 


MTP3N15 
MTP3N18 
MTP3N20 
MTP3N35 
MTP3N40 


IRF623 
IRF622 
IRF620 
IRF721 
IRF720 


MTH15N20 | IRFP242 
MTH20N12 | IRFP253 


MTH20N15 
MTH25N08 
MTH25N10 
MTH35NO5 


IRFP253 
IRFP140 
IRFP140 
IRFP151 


MTM8N18 
MTM8N20 
MTM8N35 
MTM8N40 
MTM8P08 


IRF232 
IRF232 
IRF343 
IRF342 
IRF9132 


MTM15N50 
MTM20NO08 
MTM20N10 
MTM20N12 
MTM20N15 


— 


SSM20N50 
IRF142 
IRF142 
IRF253 
IRF253 


MTP3N55 
MTP3N60 
MTP4NO08 
-MTP4N10 
MTP4N12 


SSP4N55 
SSP4N60 
IRF510 
IRF510 
IRF623 


MTH3SNO6 
MTM2N45 
MTM2N50 
MTM3N35 
MTM3N40 


MTM3N55 
MTM3N60 
MTM4N45 
MTM4N50 
MTM5N18 


IRFP151 
IRF421 
IRF422 
IRF321 
IRF320 


MTM8P10 

MTM10NO5 
MTM10NO6 
MTM10NO08 
MTM10N10 


IRF9132 
IRF133 
IRF133 
IRF132 
IRF132 


MTM25NO05 
MTM25NO06 
MTM25NO08 
MTM25N10 


IRF141 
IRF 1414 
IRF140 
IRF 140 


MTP4N15 
MTP4N45 
MTP4N50 
MTP5NO5 
MTP5NO6 


IRF623 
IRF833 
IRF832 
IRF523 
IRF523 


SSM4N55 
SSM4N60 
IRF433 
IRF432 
IRF220 


MTM10N12 | 


MTM10N15 
MTM10N25 
MTM12NO5 
MTM12NO6 


IRF243 
IRF243 
IRF353 
IRF133 
IRF133 


MTM35NO5 ; IRF151 
ross | Rs 


MTM40N18 | SSM40N20 


MTM40N20 
MTP1N45 
MTP1N50 


SSM40N20 


IRF823 
| trr822 


MTP5N18 
MTP5N20 
MTP5N35 
MTP5N40 
MTP7N12 


IRF620° 
IRF620 
IRF731 
IRF730 
IRF633 


MTM5N20 
MTMSN35 
MTM5N40 

MTM6N55 


MTM6N60 


IRF220 
IRF333 
IRF330 
SSM6N55 
SSM6N60 


MTM12NO08 
MTM12N10 
MTM12N12 
MTM12N15 
MTM12N18 


IRF132 
IRF132 
IRF243 
IRF243 


| irra 


MTP2N18 
MTP2N20 
MTP2N25 
MTP12NO6 
MTP12NO8 


IRF612 
IRF612 
IRF723 
IRF533 
IRF532 


MTP7N15 
MTP7N18 
MTP7N20 
MTP15N15 


| 1RFe33 
IRF632 
IRF632 
IRF643 


MTP8NO8 
MTP8N10 
MTP8N12 
MTP8N15 
MTP8N18 


IRF520 
IRF520 
IRF633 
IRF633 
IRF632 


MTP10NO5 
MTP10NO6 
MTP10NO8 
MTP10N10 | 


IRF533 
IRF533 
IRF532 
IRF532 
IRF643 


MTP12N10 
MTP12N18 
MTP12N20 
MTP15NO5 
MTP15NO6 


IRF532 
IRF642 
IRF642 
IRF543 
IRF543 


MTP20NO8 | IRF542 ; 
MTP20N20 | IRF542  :, 


MTP20NO5 
MTP25NO6 


IRF541_ 
IRF541 


MTP8N20 
MTP8P08 
MTP8P10 


IRF632 
IRF9532 
IRF9532 


uNEIONIZ 


MTP10N15 
MTP10N25 
MTP12NO5 
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IRF643 
IRF743 
IRF533 


MTP15N12 


IRF643 


ig 
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PRODUCT GUIDE 


CROSS REFERENCE GUIDE continue) 


SAMSUNG SAMSUNG 
Direct Re- Direct Re- 
MOTOROLA | placement MOTOROLA | placement 


MTD10NO5A | _ IRFRO2O MTM3N60 SSM4N60 
MTD4P05 IRFR9020_ =| MTP1ONO5 TIRFZ10 
MTD5NO5A | TIRFRO10 MTP16NO5A | TtIRFZ42 
MTHEN60 SSH6N60 MTP6N60 SSP6N60 
MTM6N60 SSM6N60_ | MTM6N60 SSM6N60 


SAMSUNG SAMSUNG SAMSUNG SAMSUNG 
Direct Direct Direct Direct 
Replace- Replace- Replace- . Replace- 
mont ment - | ment ment 


RCA9192A | IRF120 RFM3N45 IRF421 RFM15N12 | IRF253 RFP5P12 IRF9631 
RCA9192B | IRF243 RFM3N50 IRF420 RFM15N15 | IRF253 RFP5P15 IRF9631 
RCA9Q195A | IRF142 © RFM4N35 IRF321 RFM18NO8 | IRF142 RFP6P08 IRF9520 
RCA9195B | IRF253 ‘RFM4N40 IRF320 RFM18N10 | IRF142 RFP6P10 
RCA9212A | IRF520 RFM5P12 IRF9231 RFM25NO5 | IRF 141 RFP7N45 


RCA9212B graye RFM5P15 IRF9231 RFM25NO6 | IRF141_ . RFP7N50 
RCA9213A | IRF512 RFM6P08 IRF9132 RFP1N35 IRF713 RFP8N18 
RCA9213B | IRF613 RFM6P10 IRF9232 RFP1N40 IRF712 RFP8N20 
RCA9230A | IRF542 RFM7N45 IRF431 RFP2NO8 IRF512 RFP8NO08 IRF9532 
RFK15N35 | IRF353 RFM7N50 IRF430 | RFP2N10 IRF512 RFP8N10 | IRF9532 


RFK15N40 | IRF352 RFM8N18 IRF230 RFP2N12 IRF611 RFP10N12 | IRF643 
RFK15N45 | IRF441 RFM8N20 IRF230 RFP2N15 IRF611 RFP10N15 | IRF643 
RFK15N50 | IRF440 RFM8P08 IRF9132 RFP2N18 IRF612 RFP10P12 | IRF9532 
RFK20P05 | IRF9140 RFM8P10 IRF9132 RFP2N20 IRF612 RFP12NO8 | IRF530 
RFK20P10 | IRF9140 RFM10N12 | IRF243 RFP2P08 | IRF9512 RFP12N10 | IRF530 


RFK25N18 | IRF252 RFM10N15 | 1RF243 RFP2P10 IRF9512 RFP12N20 | IRF642 
RFK25N20 | IRF252 RFM10P12 | IRF9241 RFP3N45 IRF821 RFP15NO5 | IRF543 
RFKSON12 | IRF251 RFM10P15 | IRF9241 RFP3N50 IRF820 RFP15NO6 | IRF543 
RFK3ON15 | IRF251 RFM12N18 | IRF242 RFP4NO05 IRF513 RFP15N12 | IRF643 
RFK35N08 | IRF150 RFM12N20 | IRF242 RFP4NO6 | IRF513 RFP18N10 | IRF542 


RFK35N10 | RFA 50 RFM15NO5 | IRF143 RFP4N35 IRF721 RFP25NO5 | JRF541 
RFM15NO6 | IRF143 RFP4N40 IRF720 


SAMSUNG SAMSUNG SAMSUNG SAMSUNG 
Direct Re- Direct Re- Direct Re- Direct Re- 
placement placement placement placement 


SEFH15N18| IRFP240 SEFH35NO06| IRFP151 SGSP464_ | IRFP443 SGSP474 | IRFP440 
SEFH15N20]| IRFP241 SEFH7N45 | IRFP441 SGSP465__|_ IRFP342 SGSP475 | IRFP340 
SEFH25NO8| IRFP140 SEFH7N50 | IRFP440 SGSP466 IRFP343 SGSP476 IRFP341 
SEFH25N10| IRFP140 SGSP421 | IRFP143 SGSP467_ | IRFP242 SGSP477 | IRFP240 


SGSP479 | IRFP440 
EF FP 
SEFH35NO5 | IRFP151 SGSP422 | IRFP143_ | SGSP469_| IRFP442 | Coen aay | ipepisa 


SEFH35NO6 | IRFP151 SGSP461 IRFP142 SGSP471 IRFP140 SGSP482 IRFP151 
SEFH7N45 | IRFP441 SGSP462 IRFP1 42 SGSP472 IRFP150 SGSP491 IRFP151 
SEFH7N50 | IRFP440 SGSP463 IRFP342 SGSP473 IRFP351 SGSP492 IRFP151 
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PRODUCT GUIDE 


CROSS REFERENCE GUIDE (continued) 


SAMSUNG SAMSUNG SAMSUNG SAMSUNG 
Direct Direct Direct Direct 
Replace- Replace- Replace- Replace- 
Siemens mont ment Siemens ment Siemens ment 


IRF541 IRF140 BUZ41A IRF830 BUZ60B IRF732 
IRF543 IRFP140 BUZ41B IRF831 BUZ60C IRF733 
IRF533 IRFP141 BUZ42 — IRF832 BUZ60D IRF720 
IRF543 IRF640 BUZ42A IRF833 BUZ63 IRF330 
IRF151 IRF630 BUZ42B IRF820 BUZ63A IRF331 


BUZ1 4B IRF153 BUZ32A IRF631 BUZ42C IRF821 BUZ63B IRF332 
BUZ17 IRF153 - BUZ32B IRF632 BUZ44 IRF422 BUZ63C IRF333 
BUZ18 IRF151 BUZ32C IRF633 BUZ44A IRF430 BUZ63D IRF320 
BUZ20 IRF530 BUZ34 IRF240 BUZ44B IRF431 BUZ64 IRF352 
BUZ20A IRF532 BUZ35 IRF230 BUZ45 IRF452 BUZ64A IRF353 


BUZ20B IRF520 BUZ35A IRF231 BUZ45A IRF452 BUZ67 | IRFP340 
BUZ201 — | IRF353 BUZ351 IRFP353 BUZ45B IRF452 BUZ71 IRF541 
BUZ21 IRF540 BUZ353 IRFP453 BUZ45C IRF453 BUZ71A IRF543 
BUZ211 IRF452 BUZ354 IRFP453 BUZ46 IRF432 BUZ72A IRF532 
BUZ23 IRF130 BUZ36 IRF252 BUZ46A IRF433 BUZ73A Gree 


BUZ23A IRF130 BUZ237 IRFP242 BUZ46B IRF420 BUZ74 IRF820 
BUZ23B IRF120 BUZ38 IRFP240 BUZ48 IRFP450 BUZ74A IRF822 
BUZ24 IRF150 BUZ382 IRFP353 BUZ48A IRFP452 BUZ76 IRF720 
BUZ24A © IRF150 BUZ385 IRFP440 BUZ60 IRF730 BUZ76A IRF722 
BUZ24B IRF152 BUZ41 IRF840 BUZ60A IRF730 
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PRODUCT GUIDE 
CROSS REFERENCE GUIDE (continued) 


Siliconix 
VN30AA 
VN33AJ 
VN35AA 
VN35AJ 
VN40AD 


SAMSUNG 
Direct 
Replace- 
mont 


IRF123 
IRF123 
IRF123 
IRF123 
IRF513 


Siliconix 
VNO109N5 
VNO110N1 
VNO110N5 
VNO114N1 
VNO114N5 


SAMSUNG 
Direct 
Replace- 
ment 


IRF512 
IRF122 
IRF512 
IRF223 
IRF613 


Siliconix 
VNO440N1 
VNO445N1 
VNO450N1 


VNO600A 
VNO600D 


SAMSUNG 
Direct 
Replace- 
ment 


IRF340 
IRF453 
IRF440 
IRF143 
IRF543 


Siliconix 
VN1115N5 
VN1116N1 
VN1116N5 
VN1120N1 
VN1120N5 


SAMSUNG 
Direct 
Replace- 
ment 


IRF611 
IRF222 
IRF612 
IRF222 
IRF612 


VN46AD 
VN64AG 
VN66AD 
VN66AJ 
VN67AA 


IRF513 
IRF123 
IRF513 
IRF123 
“IRF123 


VNO116N1 
VNO116N5 
VNO120N1 
VNO120N5 
VNO202N1 


IRF222 
IRF612 
IRF222 
IRF612 
IRF123 


VNO601A 
VNO601D 
VNO800A 
VNO800D 
VNO801A 


IRF143 
IRF543 
IRF130 
IRF530 
IRF132 


VN1200A 
VN1200D 
VN1201A 
VN1201D 
VN1202N1 


IRF241 
IRF641 


IRF243 
IRF643 
IRF133 


VN67AD 
VN67AJ 
VN8&8AD 
VN89AA 
VN89AD 


aaa 

IRF513 
IRF123 
IRF512 
IRF122 
IRF512 


VNO202N5 


VNO203N1 
VNO203N5 
VNO204N1 
VNO204N5 


IRF513 
IRF123 
IRF513 
IRF123 
IRF513 


VN1202N5 
VN1203N1 
VN1203N5 
VN1204N1 
VN1204N5 


IRF533 


IRF 133 
IRF533 
IRF123 
IRF523 


VN2406D 
VN3500A 
VN3500D 
VN3501A 
VN3501D 


} IRF713 


IRF331 
IRF731 
IRF333 
IRF733 


VNSO0AA 
VN9OBAJ 
VNO9SAA 
VNOQAJ 
VNO102N1 


VNO102N5 
VNO103N1 
VNO103N5 
VNO104N1 
VNO104N5 


IRF122 
IRF122 
IRF122 
IRF122 
IRF123 


IRF513 
IRF123 
IRF513 
IRF123 
IRF513 


VNO20O6N1 
VNO206N5 
VNO208N1 
VNO208N5 
VNO209N1 


VNO209N5 
VNO201N1 
VNO201N5 
VNO214N1 
VNO214N5 


IRF123 
IRF513 
IRF122 
IRF512 
IRF122 


IRF512 
IRF122 
IRF512 
IRF223 
IRF613 


VNO106N1 
VNO106N5 


VNO108N1. 


VNO108N5 
VNO109N1 


IRF123 
IRF513 
IRF 122 
IRF512 
IRF122 


VNO215N5 
VNO216N1 
VNO216N5 
VNO220N1 
VNO220N5 


IRF613 
IRF222 
IRF612 
IRF222 
IRF612 


VN1206D 

VN1206N1 
VN1206N5 
VN1208N1 
VN1208N5 


VN1209N1 
VN1209N5 
VN1210N1 
VN1210N5 
VN1215N1 


IRF613 
IRF123 
IRF523 
IRF122 
IRF522 


IRF122 
IRF522 
IRF122 
IRF522 
IRF233 


VN3502A 
VN4000A 
VN4000D 
VN4001A 
VN4001D 


VN4002A 
VN4501A 
VN4501D 
VN4502A 
VN4502D 


— 
VN1215N5 | IRF633 


VN1216N1 
VN1216N5 
VN1220N1 
VN1220N5 


IRF222 
IRF610 
IRF222 
IRF610 


VN5001A 


VN5001D 


VN5002A 
VN5002D 
VNLOO1A 


IRF321 
IRF330 
IRF730 
IRF332 
IRF732 


IRF320 
IRF431 
IRF831 
IRF433 
IRF833 


IRF430 
IRF830 
IRF432 
IRF832 
IRF331 


VNO300D 

VNO330N1 
VNO330N5 
VNO335N1 
VNO335N5 


IRF513 
IRF323 
IRF723 
IRF323 
IRF723 


VNO801D 
VN1000A 
VN1000D 
VN1001A 
VN1001D 


IRF532 
IRF130 
IRF530 
IRF132 
IRF532 


VN1706D 

VN2306N1 
VN2306N5 
VN2310N1 
VN2310N5 


IRF612 
IRF141 
IRF541 
IRF140 
IRF540 


VNMOO1A 
VNMO002A 
VNPOO2A 
VNSOO8A 
VNSOO8D 


IRF330 
IRF431 
IRF430 
SSM6N60 
SSP6N60 


VNO340N1 
VNO340N5 
VNO345A1 
VNO345N1 
VNO345N5 


IRF322 
IRF722 
IRF441 
IRF421 
IRF821 


VN17102N1 
VN1102N5 
VN1103N1 
VN1103N5 
VN1104N1 


IRF123 
IRF523 
IRF123 
IRF523 
IRF123 


VN2315N1 
VN2315N5 
VN2320N1 
VN2320N5 
VN2330N1 


IRF241 
IRF641 
IRF242 
IRF642 
IRF341 


VNSOO9A 
VNSOO9D 
VNTOO8A 
VNTOO8D 
VNTOO9A 


SSM5N60 
SSP5N60 
SSM6N70 
SSP6N70 
SSM6N70 


VNO350A1 
VNO350N1 
VNOS55N1 
VNOS6ON1 
VNO400A 


IRF440 
IRF422 
SSM4N55 
SSM4N60 
IRF143 


VN1104N5 
VN1106N1 
VN1106N5 
VN1109N1 
VN1109N5 


VNO400D 
VNO401A 
VNO401D 


VNO430N1 


VNO435N1 


IRF543 
IRF143 
IRF543 
IRF341 
IRF341 


VN1110N1 
VN1110N5 
VN1114N1 
VN1114N5 
VN1175N1 
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IRF523 
IRF123 
IRF523 
IRF122 
IRF522 


VN2330N5 
VN2335N1 
VN2335N5 
VN2340N1 
VN2340N5 


IRF741 
IRF341 
IRF741 
IRF340 
IRF740 


VNTOOSD 

VP0102N5 
VP0103N5 
VPO0104N5 
VP0106N5 


SSP6N70 
IRF9513 
IRF9513 
IRF9513 
IRF9513 


IRF122 
IRF522 
IRF223 
IRF611 
IRF223 


VN2345N1 
VN2350N1 
VN2350N5 


IRF453 
IRF442 
IRF842 


VP0108N1 
VP0108N5 
VPO109N1 


IRF9132 
IRF9512 
IRF9132 


67 


PRODUCT GUIDE 


CROSS REFERENCE GUIDE (continued) 


SAMSUNG 


VPO0109N5 
VP0110N5 
VP0114N5 
VPO0202N1 
VPO202N5 


VP0203N1 
VP0203N5 
VPO0204N1 
VP0204N5 
VPO206N1 


VPO206N5 
VP0208N1 
VP0208N5 
VPO209N1 
VPO209N5 


VP0210N1 
VP0210N5 
VP0214N1 
VP0214N5 
VP0215N5 


TOSHIBA 


2SK385 
2SK386 
2SK387 
2SK388 


Direct 
Replace- 
mont 


IRF9512 
IRF9512 
IRF9613 
IRF9133 
IRF9513 


IRF9133 
IRF9513 
IRF9133 
IRF9513 
IRF9133 


IRF9513 
IRF9132. 
IRF9512 
IRF9132 
IRF9512 


IRF9132 
IRF9512 
IRF9233 
IRF9613 
IRF9613 


SAMSUNG 
Direct Re- 
piacement 


IRFP340 
IRFP453 
IRFP241 
IRFP351 


VP1109N1 
VP1109N5 
VP1110N1 
VP1110N5 
VP1114N1 


VP1114N5 
VP1115N1 
VP1115N5 
VP1116N1 
VP1116N5 


VP1120N1 
VP1120N5 
VP1202N1 
VP1202N5 
VP1203N1 


VP1203N5 


‘VP1204N1 


VP1204N5 
VP1206N1 
VP1206N5 


TOSHIBA 


2SK405 
2SK447 
2SK572 
2SK573 


SAMSUNG 
Direct 
Replace- 
ment 


IRF9132 
IRF9512 
IRF9132 
IRF9512 
IRF9233 


IRF9611 
IRF9233 
IRF961 1 
IRF9232 
IRF9612 


IRF9232 
IRF9612 
IRF9133 
IRF9533 
IRF9133 


IRF9533 
IRF9133 
IRF9523 
IRF9133 
IRF9523 


SAMSUNG 
Direct Re- 
placement 


IRFP242 
IRFP351 
IRFP241 
IRFP351 


Siliconix 


VP0216N1 
VP0216N5 
VP0220N1 
VP0220N5 
VP0335N1 


VPO335N5 
VP0340N1 
VP0340N5 
VPO345N1 
VP0345N5 


VP1102N1 
VP1102N5 
VP1103N1 
VP1103N5 
VP1104N1 


VP1104N5 
VP1106N1 
VP1106N5 
VP1208N1 
VP1208N5 


TOSHIBA 


2SK643 
2SK675 
2SK678 
2SK693 


SAMSUNG 
Direct 
Replace- 
ment 


IRF9232 
IRF9612 
IRF9232 
IRF9612 
IRF9232 


IRF9612 
IRF9232 
IRF9612 
IRF9232 
IRF9612 


IRF9133 
IRF9523 
IRF9133 
IRF9523 
IRF9133 


IRF9513 
IRF9133 
IRF9513 
IRF9132 
IRF9522 


SAMSUNG | 


Direct Re- 
placement 


IRFP441 
IRFP151 
IRFP450 
IRFP451 


Siliconix 


VP1209N1 
VP1210N1 
VP1210N5 
VP1215N1 
VP1215N5 


VP1216N1 
VP1216N5 
VP1220N1 
VP1220N5 
ZVNO102L 


ZNVO106L 
ZNV0108L 


TOSHIBA 


2SK694 
28J115 


SAMSUNG 
Direct 
Replace- 
ment 


IRF9132 
IRF9132 
IRF9522 
IRF9233 
IRF9621 


IRF9232 
IRF9610 
IRF9232 
IRF9610 
IRF513 


IRF513 
IRF512 


SAMSUNG 
Direct Re- 
placement 


IRFP452 
IRFP9242 
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N-CHANNEL 
IRFA12Z0/1Z3 POWER MOSFETS 


FEATURES 


Lower Rps (on) 

Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


e@eeeeee 


IRFA1Z0/123 


PRODUCT SUMMARY 
-——Pact umber | Woe__| Rosen | to 


IRFA1ZO 100V 


MAXIMUM pane 
|____Characteritig__| Symbol |_warazp__|___RFA‘z) 


Drain-Source Voltage (1) 

Drain-Gate Voltage (Res=1.0MQ)(1) 
Gate-Source Voltage 

Continuous Drain Current Tc=25°C 
Continuous Drain Current Tc=100°C 


Drain Current—Pulsed (3) 


Total Power Dissipation @ Tc=25°C 1.0 
Derate above 25°C 0.008 


Operating and Storage * 

Junction Temperature Range Ty, Tstg 55 to 150 
Maximum Lead Temp. for Soldering 

Purposes, 1/8" from case for 5 seconds 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


SAMSUNG | oon 


| N-CHANNEL 
IRFA1Z0/1Z3 POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


Symbol) Characteristic Min | typ | Max | Units Test Conditions 
Drain-Source Breakdown Voltage 
IRFA1ZO 100 V_ | Vas=0V 
BVpss 4 
IRFA1Z3 Vv | lb=250pA | 
Vasith) | Gate Threshold Voltage ; V_ | Vos=Ves, Ip=250pnA 
4 
|_toss_| GaterSource Leakage Forward na | Vas=20V | 
T- 
lass | Gate-Source Leakage Reverse nA | Veas=—20V | 
; 
loss | ZT Gate Voltage ss Vos=Max. Rating Ves=OV 
Drain Current A | Vps=Max. RatingX0.8, Ves=OV, Tc=125°C 
=sl Me ad DS g Gs Cc | 
On-State Drain-Source Current (2) A 
IRFA1ZO 
Ip(on) Vos-Ipon) XRpsion)max. Vas= 1 0V 
IRFA1Z3 A | 
Static Drain-Source On-State 
Resistance (2) 2 
Rosjon) | IRFA1 ZO Ves=10V, Ip=0.25A 
= 1 
IRFA1Z3 a 
~ 
Ots Forward Transconductance (2) U_ | Vpos>lp(on) X Ros(on) max Ipb=0.25A 
Ciss ' | Input Capacitance pF 
Coss | Output Capacitance pF | Vas=OV, Vps=25V, f=1.0OMHz 
Crss_ | Reverse Transfer Capacitance _ | 9 | 100 | pF 
taon) | Turn-On Delay Time _ 20 | ns 
[tae | TureOn Dey time | = | 40 | 20 | moo sovoes ln0.25A, Zo=800 
| |Risetime | 18] 28 |_| ns _| (MOSFET switching times are essentially 
tao) | Turn-Off Delay Time is 15 | 25 ns a independent of operating temperature) 
t; Fall Time — |10] 20 ns 
aa a 7 
Q Total Gate Charge —!20! 301 nc 
9 | (Gate-Source Plus Gate-Drain) : : _| Ves=10V, Ip=1.2A, Vos=0.8 Max. Rating 
Qgs_| Gate-Source Charge eS nc i (Gate charge is essentially independent of 
<— operating temperature.) 
Qga | Gate-Drain (‘‘Miller”) Charge —j}1.4)/ — nc 


THERMAL RESISTANCE 


[Raw [anctoniocawe ——-[-[-]mo[w] SSCS 


IRFA12Z0/12Z3 


N-CHANNEL 


POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Characteristic Test Conditions 
Continuous Source Current | IRFA1Z0 
(Body Diode) IRFA1Z3} — A Modified MOSFET symbol 
L | 1 showing the integral 
IRFA1ZO| — reverse P-N junction rectifier 
lon Pulse Source Current | L 
(Body Diode) (3) IRFA1Z3| — 
Vgp_ | Diode Forward Voltage (2) | /RFA1Z0| — Tor2e"G, Is- 0.54. Vas—0¥ 
IRFA1Z3 Som Tco=25°C, Is=0.4A, Vas=OV 
| Reverse Recovery Time Ty=25°C, IpF=0.5A, di¢/dt=100A/us 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


Ves= 10V 


80ys Pulse Test Vg 9V 
2.0 + i | { 
a T fod | t 
ra els Vgs=8V 
4 1.6 
5 | 
2 |i, as 
we 12 rr as ae 
7 tT Voes=7V 
3 cana] Geass am Bs Ht 
Zz 
=< 08 
ox 
a Ves=6V 
s 
0.4 iF — —t 
Vgg= 5V 
Vos=4V 
oO 10 20 30 40 50 


Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typicat Output Characteristics 


80us Pulse Test 


60 


'p, DRAIN CURRENT (AMPERES) 


Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics 


Ip, DRAIN CURRENT (AMPERES) 


ip, DRAIN CURRENT (AMPERES) 


80yus Pulse Tes! 
Vos>lojon %Rosion) max 
ms 


2 6 8 rT) 72 14 
Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Transfer Characteristics 


OPERATION IN THIS AREA | 
1S LIMIED BY Rosin tf] 


wes 020 
T= 150°C | 
ULSE. 


2 5 10 20 50 100 200 500 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Maximum Safe Operating Area 
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| | N-CHANNEL 
IRFA12Z0/1Z3 | POWER MOSFETS 


Vos>loionXRos(on) max 
80us Pulse Test 


lpr, REVERSE DRAIN CURRENT (AMPERES) 


gfs, TRANSCONDUCTANCE (SIEMENS) 


0 0.25 05 ° 0.75 1.0 1.25 e) 0.4 0.8 1.20 1.6 2.0 2.4 
: 'p, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 


‘Rosjon), DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


BVpss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE . 
(NORMALIZED) 


—40 i) 40 80 420 160 
Ty, JUNCTION TEMPERATURE (°C) Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature 


YT 
ARS 

aa ey Oc 
felis Eee lis Melee ail 
POCO 


C, CAPACITANCE (pF) 


Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 


Oo 5 10 15 20 25 30: 35 40 45 50 ; 0, ; ; 5.0 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Qg, TOTAL GATE CHARGE (nC) 
Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage 
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N-CHANNEL 
IRFA12Z0/12Z3 POWER MOSFETS 


Rogiony MEASURED WITH CURRENT PULSE OF 
2.0us DURATION. INITIAL Tj=25°C. (HEATING 
EFFECT OF 2.0us PULSE IS MINIMAL - 


ip, DRAIN CURRENT (AMPERES) 


Rosion), DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


25 50 75 100 125 150 
. Ip, DRAIN CURRENT (AMPERES) Ta, AMBIENT TEMPERATURE (°C) 
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature 


Pp, POWER DISSIPATION (WATTS) 


f°) 20 40 60 80 100 120 140 160 
Ta, AMBIENT TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 
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N-CHANNEL — 
IRF510/511/512/513 POWER MOSFETS 


FEATURES 


Lower Ros (on) 

Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


- IRF510/511/512/513 


PRODUCT SUMMARY 


Part Number 


IRF510 


IRF511 


IRF512 4.9A 
9A 


MAXIMUM RATINGS 


Characteristic 
Drain-Source Voltage (1) 
Drain-Gate Voltage (Ras=1.0M2)(1) 
Gate-Source Voltage 
Continuous Drain Current Tc=25°C 
Continuous Drain Current Tc=100°C 
Drain Current—Pulsed (3) 
Gate Current—Pulsed 
Single Pulsed Avalanche Energy (4): 
Avalanche Current 


Total Power Dissipation @ Tc=25°C 
Derate above 25°C : 


3 


& 
cla 


Operating and Storage 
Junction to Case 


Maximum Lead Temp. for Soldering T 
Purposes, 1/8” from case for 5 seconds . 

Notes: (1) Ty=25°C to 150°C 

(2) Pulse test: Pulse width<300ys, Duty Cycle<2% 


(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=0.19 MH, Vaa=25V, Ra=25N, Starting T7=25°C 


° ° 
Q (e) 


© 


SAMSUNG | 


Electronics 


N-CHANNEL 


ELECTRICAL CHARACTERISTICS (1-=25°C unless otherwise specified) 
Symbol Characteristic Min | Typ | Max |Units Test Conditions . 
Drain-Source Breakdown Voltage = 
IRF510/512 i W\|as= OY 
BVoss / — 
| JRFS! 1/513 80 irs Vv jeomesOuh | 
|_Vasitn) Gate Threshold Voltage 2.0/ — V_ | Vos=Veas, Ip=250uA 
lass | Gate-Source Leakage Forward _| —-|- nA | Ves=20V fl 
. 
lass _| Gate-Source Leakage Reverse a _ nA | Vas=~20V _| 
+— = 
Zero Gate Voltage eat Ses HA | Vos=Max. Rating Vas=OV 524 
pss Drain C t ; 
rain Gurren pane 1000} pA | Vos=Max. Ratingx0.8, Vas=OV, Tc=125°C 
On-State Drain-Source Current (2) A 
IRF510/511 
ID(on) — —— Vps>lp(on) XRps(on)max. Vas= 1 OV 
IRF512/513 a al 
fe Static Drain-Source On-State | | 
Resistance (2) 9} 


Rpsjon) | [RF 510/514 | Ves=10V, Ilp=3.4A 


IRF512/513 
Ofs Forward Transconductance (2) 10) | Vps250V, Ip=3.4A 
Ciss | Input Capacitance — 1180 aes pF 
Coss_| Output Capacitance — | 82| — | pF | Ves=OV, Vos=25V, f=1.0MHz 
Crss_ | Reverse Transfer Capacitance — | 20 es pF eee eel 
t Turn-On Delay Time — 1/76! 11 ns 
ao e™-mr Ei Vop=0.5BVpss, Ip=3.4A. Zo=240 
t__| Rise Time — | 24 | 36 | ns _| (MOSFET switching times are essentially 
se dlott) | Turn-Oft Delay Time —— Ee 4] 21 ns_ | independent of operating temperature) 
tt Fall Time I — ) 14 21 ns __ | 
r 
Qs Total Gate Charge . —\52)77 eal 
(Gate-Source Plus Gate-Drain) Ves=10V, Ip=5.6A, Vps=0.8 Max. Rating 
Qos | Gate-Source Charge os. a 51231] nc (Gate charge is essentially independent of 
l_ iP | operating temperature.) 
Qga | Gate-Drain (‘Miller’) Charge — 12.2) 3.2 | nc 


THERMAL RESISTANCE 


Junction-to-Case 


Case-to-Sink K/W | Mounting surface flat, smooth, and greased 


Junction-to-Ambient K/W | Free Air Operation 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 


SAMSUNG rm 


N-CHANNEL 
IRF510/511/512/513 POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Symbol Characteristic Type |Min|Typ| Max [Units Test Conditions 
| IRF510| __ ee tus 
Is | Continuous Source Current [IRF51 1 | | 
Body Diode 
jRocy Diode! ee az 4.9 | A | Modified MOSFET symbol 
{ —- +— showing the integral 
IRF510) __ 20 | A | feverse P-N junction rectifier 
| Pulse Source Current IRF511 7 
SM : 
(Body Diode) 1 IRF512 18 A 
IRF513) 
Piet —|—| 251] V | Tc=25°C, Is=5.6A, Vas=0V 
Vsp | Diode Forward Voltage 2 
| epee —|—| 201] v | Tce=25°C, Ip=4.9A, Vag=0V 
ter Reverse Recovery Time — |}230/| — ns Ty=25°C, IF=5.6A, dir/dt=100A/us 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


9.6 8.0 
= Ves=9V 
8.8 Ves= 10V 80us Pulse Test Gs 7.2 80ys Pulse Test 
8.0 at 4b Vos>loion)%Rosion) max 
6.4 
@ 7.2 Ves=8V B 
rf w 56 
w 6.4 : —, t— wi 
s a 
= = 
= 56 4 = 48 
= Vos=7V Kk 
w 4.8 = Z 4.0 
a « 
B 4.0 +——+ + 5 
ao 4. o 32 
2 32 Vog=6V z 
< 
5 = 24 
3 2-4-4 a 
= s 
1.6 Vos=5V 1.6 
0.8 T 0.8 
Vos=4V 
C 10 20 30 40 50 60 ) 75. 30 45 60 75 9.0 105 
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics Typical Transfer Characteristics 


a 
w 
a oi 
é 5 
= < 
< 5 
noah WwW 
od -4 
Zz « 
WwW J 
« (a) 
5 z 
> « 
z 
<q - 
« [-} 
g 2 
-) suas 
= T)=150°C MAX. 
Rime = 1.67 KW 
SINGLE PULSE 
‘40 2 5 10 20 50 100 200 500 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics Maximum Safe Operating Area 
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N-CHANNEL 
IRF510/511/512/513 | POWER MOSFETS 


\ 


eh | 


“SINGLE PULSE (TRANSIE 

THERMAL IMPEDANCE) Se 
2. Per Unit Base=Rinc=6.4 Deg. C/W. 

0.02 y tT tc 

3. Tim-To™Pom Zins (t). 


~ 1. Duty Factor. pat. 
t, 


ZtnaclRinscy NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


10°75 5 10“ 2 5 10° 2 5 107 2 5 107 2 5 1 2 5 10 
t1. SQUARE WAVE PULSE DURATION (SECONDS) ; 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


80us Pulse Test} 
Vas>lojon X Rosin) 


Ipr, REVERSE DRAIN CURRENT (AMPERES) 


gfs, TRANSCONDUCTACE (SIMENS) 


0 08 16 24 32 40 48 56 64 7.2 80 0 0.204 06 081.0 1.2 14 16 18 20 22 2.4 
: Ip, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 
1.25 


= 
uo 
a 


= 
io] 
a 


0.95 


{NORMALIZED) 


0.85 


Rosjon), DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


BVpss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 


0.75 
-40 fe) 40 80 120 160 ~40 oO 40 80 120 160 
Ty, JUNCTION TEMPERATURE (°C) , Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature 
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_. N-CHANNEL 
IRF510/511/512/513 POWER MOSFETS | 


500 


400 i ORTED 


Le 


sr 


C, CAPACITANCE (pF) 
Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 


: Qg, TOTAL GATE CHARGE (nC) 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) _ 9 
Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage 


Rosin) MEASURED WITH CURRENT 
PULSE OF 2.0us DURATION. 
INITIAL T)=25°C | 
(HEATING EFFECT OF 2.0us 
PULSE (S MINIMAL) 


lp, DRAIN CURRENT (AMPERES) 


Rosiom, DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


) 5 10 15 20 25 25 50 75 100 125 150 
Ip, DRAIN CURRENT (AMPERES) Ta, AMBIENT TEMPERATURE (°C) 
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature 


Pp, POWER DISSIPATION (WATTS) 


0 20 40 60 80, 100° 120 140 160 
Ta, AMBIENT TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 
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IRF520/521/522/523 


IRFP120/121/122/123 


IRF120/121/122/123 


N-CHANNEL 
POWER MOSFETS 


FEATURES 


Lower Rps (on) 
Improved inductive ruggedness 
Fast switching times 


Rugged polysilicon gate cell structure 


Lower input capacitance 
Extended safe operating area 


Improved high temperature reliability 


PRODUCT SUMMARY 


Part Number 


TO-220 | 


TO-3P 


IRF520/IRFP120/IRF120} 100V | 0.279 | 9.2A 
1 
IRF521/IRFP1 21/IRF1 21 80V | 0.270 | 9.2A 
TO-3 
IRF522/IRFP122/IRF122| 100V 0.360 8.0A | 
IRF523/IRFP123/IRF123| 80V | 0.360 | 8.0A 
IRF120/121/122/123 | 
MAXIMUM RATINGS 
IRF520 IRF521 {RF522_ IRF523 
Characteristics Symbol IRFP120 IRFP121 IRFP122 IRFP123 Unit 
IRF120 IRF121 iRF122 IRF123 
Drain-Source Voltage (1) Vpss 100 80 100 80 Vde 
Drain-Gate Voltage (Ras=1.0MQ)(1) VparR 100 80 |___ 100 80 Vde 
Gate-Source Voltage Ves +20 Vao | 
Continuous Drain Current Tc=25°C Ip 9.2 9.2 8.0 8.0 — Adc 
Continuous Drain Current Tc =100°C Ip 6.5 6.5 | 5.6 5.6 Adc 
Drain Current—Pulsed (3) lpm 37 37 37 L 37 Adc 
Gate Current—Pulsed lam +1.5 Adc | 
Single Pulsed Avalanche Energy (4) Eas 36 mJ 
Avalanche Current las 9.2 A 
Total Power Dissipation @ Tc=25°C Pp 60 - Watts 
Derate above 25°C 0.48 wieC | 
Operating and Storage = 3 
Junction to Case Ty, Tstg ea15 190 . 
Maximum Lead Temp. for Soldering ; 6 
Purposes, 1/8” from case for 5 seconds TL oo C 
Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% ; 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=0.64 mH, Vaq=25V, Re=250, Starting T7=25°C 
81 
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IRF520/521/522/523 
IRFP120/121/122/123 .  N-CHANNEL 
IRF120/121/122/123 POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


Symbol Characteristic |Min| Typ | Max |Units| Test Conditions 


Drain-Source Breakdown Voltage 


BV IRF520/IRFP 1 20/IRF120 100 V_ | Ves=O0V 
OSS | IRF522/IRFP122/IRF122 
Ip=250pA 
IRF521/IRFP121/IRF121 80 Vv 
IRF523/IRFP 1 23ARF123 
Vesith) | Gate Threshold Voltage 2.0 V_ | Vos=Ves, Ip=250pA 
Iass_ | Gate-Source Leakage Forward — nA | Ves=20V 
lass | Gate-Source Leakage Reverse _ nA | Ves=—20V 


HA | Vps=Max. Rating Ves=OV 
HA | Vos=Max. RatingxX0.8, Ves=OV, Tc =125°C 


Zero Gate Voltage oo 
Drain Current. a 


Ipss 


On-State Drain-Source Current (2) 


IRF520/IRFP120/IRF120 9.2 A 
Vos>lpvon) X Ves=10V 
“Pon | IRF521/IRFP1 21 /IRF121 pS ID(on) XRos(onjmax. Vas 
IRF522/IRFP1 22/IRF122 aa P 
IRF523/IRFP1 23/IRF123 


Static Drain-Source On-State 
Resistance (2) 

Rosion) | IRF520/IRFP120/IRF120 _ 
IRF521/IRFP121/IRF121 


IRF522/IRFP 1 22/IRF122 
IRF523/IRFP1 23/IRF123 mer - 
Forward Transconductance (2) peal = Te Vps250V, Ip=5.6A 
400 


. Input Capacitance 


Q | Veas=10V, Ilp=5.6A 


Coss | Output Capacitance — }130 pF | Ves=OV, Vps=25V, f=1.0OMHz 


pF 


Crss Reverse Transfer Capacitance — 


tdion) | Turn-On Delay Time _ 
tr Rise Time _ 
Turn-Off Delay Time _ 


ns 


Vop=0.5BVpss, Ip=5.6A, Zo=1802 
NS _| (MOSFET switching times are essentially 
ns_ | independent of operating temperature) 


ta(otf) 


tt Fall Time — ns 


Total Gate Charge 
Qg _ 


(Gate-Source Plus Gate-Drain) ng 


Ves=10V, Ilp=9.2A, Vos=0.8 Max. Rating 
nc (Gate charge is essentially independent of 
operating temperature.) 


Qgs | Gate-Source Charge — 
Qga | Gate-Drain (“Miller”) Charge _ 


THERMAL BESS ANEE 


nc 


Rthuc | Junction-to-Case 

Hikes Case-to-Sink a surface flat, 
smooth, and greased 

Rirya Junction-to-Ambient K/W | Free Air Operation 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<30Qus, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 
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IRF520/521/522/523 


IRFP120/121/122/123 N-CHANNEL 
IRF120/121/122/123 POWER MOSFETS 
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 
Symbol Characteristic Min | Typ | Max ‘units | Test Conditions 
Continuous Source Current 
(Body Diode) 
Is IRF520/IRFP1 20/IRF 120 —|— /] 9.2 A 
IRF521/IRFP121/IRF121 [ | 
IRF522/IRFP1 22/IRF 122 yl 22 | 6 A 


IRF523/IRFP1 23/IRF123 Modified MOSFET symbol 
showing the integral 
A reverse P-N junction rectifier 


Pulse Source Current(Body Diode)(3) 


Iso IRF520/IRFP 1 20/IRF120 _—|- 37 
IRF521/IRFP121/IRF121 
IRF522/IRFP1 22/IRF122 et Lee 32 A | 


IRF S23 /IRFP1 23/IRF123 
Diode Forward Voltage (2) 


Vsp | IRF520/IRFP120/IRF120 —!|—]/25 | v | Tc=25°C, Ic=9.2A, Vas=0V 
IRF521/IRFP121/IRF121 | | 
IRF522/IRFP1 22/IRF1 22 
: Sere eee de =25°C, Is=8.0A, Ves=0V 
IRF523/IRFP1 23/IRF123 Tc=25°C, Is=8.0A, Ves 


+ 7 i 
tr Reverse Recovery Time — 1110] 240 | ns Tj=25°C, Ip=9.2A, dir/dt=100A/uS al 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


Pulse. test 80us Pulse Test 
Vos>loron)X Rosiony max 
an -~ 
iw ry 
w x 
oa w 
= $ 
< < 
2 < 
Ff rd 
x wi 
va 4 
5 x 
3 3 
2 z 
iA _ 
4 < 
a = 
z) a 
Y 
) 10 20 30 40 50 60 (e) 2 4 6 8 10 12 14 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics Typical Transfer Characteristics 
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IRF520/521/522/523 : | 
IRFP120/121/122/123 N-CHANNEL — 
IRF120/121/122/123 POWER MOSFETS 


Ip, DRAIN CURRENT (AMPERES) 


T,=150°C MAX. 
Ringo = 1.67 KAW 
SINGLE PULSE 


5 10 20 50 100 200 500 


Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics Maximum Safe Operating Area 


THERMAL IMPEDANCE (PER UNIT) 


THERMAL IMPEDANCE) 
nn | 1. Duty Factor. b=. 


b 
2. Per Unit Base=Rpyo=3.12 Deg. C/W. 
3. Tuw-To=Pom Ztnuc (th. 


Ztnsc(/Rthuc, NORMALIZED EFFECTIVE TRANSIENT 


10° 5 10% 2 5 10% 2 5 107 2 5 10° 2 5 1 2 5 10 
t1. SQUARE WAVE PULSE DURATION (SECONDS) 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 
For IRF520-3 And IRF120-3 


{TRANSIEN 
THERMAL IMPEDANCE 


+1. Duty Factor. pate 


a8 
2. Per Unit Base=Ryyc=3.12 Deg. C/W 
3. Tuw-To=Pom Zinac (t)- 


Zthsc(/Rtnuc. NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


405 5 10% 2 5 10% 2 2 5 107 2 5 1 2 5 
t1. SQUARE WAVE PULSE DURATION (SECONDS) 
Maximum Effective Transient Thermal !mpedance Junction- to-Case Vs. Pulse Duration 
For IRFP120-3 
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IRF520/521/522/523 
IRFP120/121/122/123 | N-CHANNEL 
IRF120/121/122/123 POWER MOSFETS 


+ 
Vos>lor0n)%Rosion) max 
80yus Pulse Test 


lpr, REVERSE DRAIN CURRENT (AMPERES) 


gfs, TRANSCONDUCTANCE (SIEMENS) 


0 
f) 4 8 12 16 20 0 1 2 On ee 6 6 
Ip, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 


Typical Transconductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 


Rpsjon), DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


BVpss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 
: (NORMALIZED) 


40 0 40 80 120 160 40 0 40 80 120 160 
Ty, JUNCTION TEMPERATURE (°C) Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature 


Ves=0 
‘| f=1MHz 


Ciss=Cgs+Cgd, Cds SHORTED 

|—_} |. Crss=Cgd__|_ 

Coss =Cas-+ 208 Cae. 

Cgs+Cgd 

=Cds+Cgd 
+. 


C, CAPACITANCE (pF) 


Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 


10 20 30 40 50 0 4 8 12 16 20 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) : Qg, TOTAL GATE CHARGE (nC) 
Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage 
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-IRF520/521/522/523 | 
IRFP120/121/122/123 7 | N-CHANNEL 
IRF120/121/122/123 | POWER MOSFETS 


Ip, DRAIN CURRENT (AMPERES) 


Rosion) MEASURED WITH CURRENT PULSE OF 
2.0us DURATION. INITIAL T)=25°C. (HEATING 
EFFECT OF 2.0ys PULSE IS MINIMAL) 


Rosjon, DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


0 10 20... ~30 40 60 25 50 75 100 125 150 
. 'o, DRAIN CURRENT (AMPERES) Ta, AMBIENT TEMPERATURE (°C) 
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature 


Pp, POWER DISSIPATION (WATTS) 


0) 20 40 60 80 100 120 140 160 


Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 
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IRF530/531/532/533 : 
IRFP130/131/132/133 N-CHANNEL 


IRF130/131/132/133 POWER MOSFETS 
FEATURES TO-220 


Lower Ros (on) 

Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


TO-3P 


PRODUCT SUMMARY 


Part Number Vos Rpsjion) Ip 


IRFS30/IRFP130/IRF130} 100V | 0.160 14A 


IRFP130/131/132/133 
IRF531/IRFP131/IRF131 80V 0.160 14A 
TO-3 
R KES 
Se ZO 


IRF532/IRFP132/IRF132] 100V | 0.232! 12A Ps 


IRF 130/131/132/133 


IRF533/IRFP133/IRF133) 80V | 0.230 12A 


MAXIMUM RATINGS 


IRF530 IRF531 IRF532 IRF533 
Characteristics Symbol | IRFP130 | IRFP131 | IRFP132 | IRFP133 Unit 
IRF130 IRF131 IRF132 IRF133 
Drain-Source Voltage (1) Voss 100 80 100 80 Vde 
Drain-Gate Voltage (Ras=1.0MQ)(1) Vpar 100 80 100 | 80 Vdc 
Gate-Source Voltage Ves +20 |__Mde 
Continuous Drain Current Tc=25°C lp 14 14 12 12 Adc 
Continuous Drain Current Tc=100°C | Ib 10 10 | 8.3 8.3 Adc 
Drain Current—Pulsed (3) 1pm 56 56 48 Ihe 48 Adc 
Gate Current—Pulsed lam +1.5 : | Adc 
Single Pulsed Avalanche Energy (4) Eas 69 mJ 
Avalanche Current las 14 A 
Total Power Dissipation @ Tc=25°C Pp 77 Watts 
Derate above 25°C . 0.62 W/°C 
pre ree i Ty Tag -85 to 150 °c 
Pegs Te hoe eee wea Th a0 - 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=0.53 mH, Vag=25V, Ra=250, Starting T=25°C 
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-IRF530/531/532/533 of 
IRFP130/131/132/133 N-CHANNEL 


IRF130/131/132/133 POWER MOSFETS 
ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 
Symbol Characteristic Min | Typ | Max | Units Test Conditions 
Drain-Source Breakdown Voltage 
BVpss IRF530/IRFP 1 30/IRF130 V_ | Veas=0V 
IRFSS2/IRFP I 32/IRF132 p= 250uA 
IRF531/IRFP131/IRF131 V 
IRF533/IRFP1 33/IRF133 


Vasith) | Gate Threshold Voltage V_ | Vos=Vas, Ip=250uA 


lass | Gate-Source Leakage Forward nA | Ves=20V 


lass | Gate-Source Leakage Reverse nA | Ves=—20V 
HA-| Vops=Max. Rating Ves=O0V 


Zero Gate Voltage - 


Ipss ; ~| 
Drain Current uA | Vps=Max. RatingX0.8, Ves=OV, To=125°C 
On-State Drain-Source Current (2) : 
IRF530/IRFP130/IRF130 A 

Vos>lpion)XR Ves=10V 

ID(on) | RES 31/IRFP 131 /IRF131 Dee DICH eS MDE an nae ES 
IRF532/IRFP1 32/IRF132 i 
IRF533/IRFP1 33/IRF133 

a ce 


Static Drain-Source On-State 
Resistance (2) 


Rosion) | |RF530/IRFP130/IRF130 Q | Ves=10V, Ip=8.3A 


IRF531/IRFP131/IRF131 
IRF532/IRFP1 32/IRF132 a 
IRF533/IRFP1 33/IRF133 
Gts Forward Transconductance (2) UD | Vos250V, Ip=8.3A 
Ciss_ | Input Capacitance pF. 
Coss “T output Capacitance pF | Ves=OV, Vps=25V, f=1.0MHz 
Crs) | Reverse Transfer Capacitance pF es 
taion) | Turn-On Delay Time ns 


Vpp=0.5BVpss, Ip=8.3A, Zo=120 
NS | (MOSFET switching times are essentially 
ns | independent of operating temperature) 


t Rise Time 


— 


taioff) | Turn-Off Delay Time 


t | a Time 


Total Gate Charge 
(Gate-Source Plus Gate-Drain) 


° Ves=10V, Ilp>=14A, Vps=0.8 Max. Rating 


nc (Gate charge is essentially independent of 
operating temperature.) 


Qgs_ | Gate-Source Charge 
Qga | Gate-Drain (‘‘Miller’’) Charge 


THERMAL RESISTANCE 


nc 


Junction-to-Case 


Mounting surface flat, 
smooth, and greased 


Case-to-Sink 


Junction-to-Ambient Free Air Operation 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 
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IRF530/531/532/533 
IRFP130/131/132/133 N-CHANNEL 
IRF130/131/132/133 | POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Test Conditions 


Characteristic 


Continuous Source Current 
(Body Diode) © 

Is IRF530/IRFP 1 30/IRF 130 — 
IRF531/IRFP131/IRF131 


IRF532/IRFP 1 32/IRF 132 
IRF533/RFP 1 33/IRF133 


Pulse Source Current(Body Diode)(3) 
Isu IRF530/IRFP 1 30/IRF130 —j|—- 
IRF531/IRFP131/IRF131 


IRF532/IRFP 1 32/IRF132 
IRF533/IRFP 1 33/IRF133 


Diode Forward Voltage (2) 
Vsp_ | IRF530/IRFP130/IRF130 —|-—- 
IRF531/IRFP131/IRF131 


IRF532/IRFP 1 32/IRF1 32 
IRF533/IRFP 1 33/IRF133 


Modified MOSFET symbol 
showing the integral 
reverse P-N junction rectifier 


Vv Tc=25°C, Ils=14A, Vas=OV 


Vv Tco=25°C, Is=12A, Ves=O0V 


} 


Tj=25°C, lp=14A, die/dt=100A/uS 


Reverse Recovery Time 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


- 
3s 
a 


Vgg= 10V 


Ves=8V 


f ra tT 

80yus Rube Te - 80us Pulse Test 

20 + Vos>loron  Rosion max 
mn | 


48 iY Ves=7V- 


lp, DRAIN CURRENT (AMPERES) 
Ss 
4 
t. 
+ 
Ip, DRAIN CURRENT (AMPERES) 


4 Ves=5V 


Voes=4V 


0 10 20 30 40 50 60 0 3 6 9 


Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics Typical Transfer Characteristics 
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IRF530/531/532/533 | | - 
IRFP130/131/132/133 N-CHANNEL | 
IRF130/131/132/133 POWER MOSFETS 


10? 
maunans 
5 cr a dvds meh wecbheok on 
é # 
a 4 10 —_ a. 
= < 
< ue 
ae 
3 as a = 
wl = nae ] 
Ee 8 ot TTT TNO 
3 z N 
z 3 IN 
& OF 752350 HN 
[- naw LJ 
6 = | 
cot 
ot LL ETT 
) 0.4 0.8 1.2 1.6 2.0 10 2 5 10 20 50 100 200 500 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics Maximum Safe Operating Area 


— 
SINGLE PULSE {TRANSI 
+ THERMAL iMPEDANCE) 


“~~ 1. Duty Factor p=te 


: 2 
“TTT OTT 2. Per Unit Base=Rinc= 1.67 Deg. Cw. 
3. Taw Te=Pom Zinse 


Zensc(O/Rinsc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


10° 5° - 10° 2 5 10° 2 5 107 2 5 10°: 2 5 1 2 5 10 
. t1. SQUARE WAVE PULSE DURATION (SECONDS) 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 
For IRF530-3 And IRF130-3 


= SINGLE PULSE (TRANSIENT 
THERMAL IMPEDANCE) 


1. Duty Factor. p= 
bh 


2. Per Unit Base=Rijc=1.67 Deg. C/W. 
3. Tiw-To=Pom Zinsc (t). 
' 


Zensct/Rithics NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


10°5 5 10% 2 5 10° 2 5 107 2 5 1 2 5 10 
: ti. SQUARE WAVE PULSE DURATION (SECONDS) 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 
For IRFP130-3 
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IRF530/531/532/533 
IRFP130/131/132/133 N-CHANNEL 
IRF130/131/132/133 POWER MOSFETS 


Vos how % Rosy max 


us Pulse Test 


—t 


gfs, TRANSCONDUCTANCE (SIEMENS) 
lpr, REVERSE DRAIN CURRENT (AMPERES) 


q 5 10 15 20 25 va 0.8 1 16 2 2.5 3 
Ip, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 


° 
wo 
a 


Rpsion), DRAIN-TO-SOURCE ON RESISTANCE 
{NORMALIZED) 


BVpss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 
(NORMALIZED) 


40 0 40 80 120 160 -40 0) 40 “30 120 160 
Ty, JUNCTION TEMPERATURE (°C) Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature 


Ciss=Cgs+Cgd, Cds SHORTED 
Crss=Cgd 


Coss=Cds+ 


CgsCgd 
Cgs+Cgd 
=Cds+Cgd 


C, CAPACITANCE (pF) 


Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 


Q 10 20 30 40 50 0 8 16 24 32 40 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Qg, TOTAL GATE CHARGE (nC) 


Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage 
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IRF530/531/532/533 | ; | 
IRFP130/131/132/133 N-CHANNEL 
IRF130/131/132/133 POWER MOSFETS 


a 
= 
3 Rosion, MEASURED WITH CURRENT PULSE OF 
a 2.0us DURATION. INITIAL T,=25°C. (HEATING 
oS EFFECT OF 2.0us PULSE IS MINIMAL) x 
Z . g 
5 c 
2 wi 
G a 
i = 
tc < 
z 
i zi 
a) 4 
VES ee ee 
a 3 
5 Ht 3 
g Z 
3 a 
5 Vos=20V 7) 
4 
a 
: z 
% 
o 
«x 
25 50 75 100 125 150 
i ea Wa Gea Ge Ta, AMBIENT TEMPERATURE (°C) 
iypical, Pensioners: Ye: rain Curent Maximum Drain Current Vs. Case Temperature 


Pp, POWER DISSIPATION (WATTS) 


0 20 40 #60 80 100 120 140 160 
Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 
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IRF540/541/542/543 
IRFP140/141/142/143 
IRF140/141/142/143 


N-CHANNEL 
POWER MOSFETS 


FEATURES 


Lower Ros (on) 

Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


PRODUCT SUMMARY 


. Part Number 


Rosjion) 


IRF540/IRFP1 40/IRF140 


IRF541/IRFP141/IRF141 


+ 


IRF542/IRFP1 42/IRF142 


+ 


0.102. 


IRFS543/IRFP 1 43/IRF143 


IRF140/141/142/143 


MAXIMUM RATINGS 


IRF540 IRF541 IRF542 IRF543 
Characteristics IRFP140 | IRFP141 | IRFP142 | IRFP143 Unit 
IRF140 iRF141 IRF 142 IRF143 
Drain-Source Voltage (1) 
Drain-Gate Voltage (Ras=1.0MQ)(1) 
Gate-Source Voltage Ves Vde 
Continuous Drain Current Tc=25°C Ip 28 28 25 25 ' Adc 
Continuous Drain Current Tc=100°C Ip 20 20 17 17 [A 
Drain Current—Pulsed (3) lpm 110 110 100 100 Adc 
Gate Current—Pulsed lam 41.5 — Adc 
Single Pulsed Avalanche Energy (4) Eas 230 mJ 
Avalanche Current las 28 A 
Total Power Dissipation @ Tc =25°C Pp 125 Watts 
Derate above 25°C 1.0 W/°C 
Rees Ty, Tl ~85 to 160 ‘c 
eos eee ch ae Th 200 “e 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=0.44 mH, Vgg=25V, Re=250, Starting T}=25°C 
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IRF540/541/542/543 | | 7 
IRFP140/141/142/143 N-CHANNEL — 
IRF140/141/142/143 POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (1,=25°C unless otherwise specified) 


Symbol Characteristic |Min | Typ | Max |Units| Test Conditions 


Drain-Source Breakdown Voltage 
BVoss IRF540/IRFP1 40/IRF 140 Ves=0V 
IRF542/IRFP142/IRF142 
_- Ip=250puA 
IRF541/IRFP141/IRF1 41 
IRF543/IRFP1 43/IRF143 
Vasith) cE Threshold Voltage 2.0| — | 4.0 | v | Vos=Ves, In=250pA 
lass | Gate-Source Leakage Forward —|— | 100 Ves=20V 
less | Gate-Source Leakage Reverse — | — |-—100] nA | Ves=—20V 
ss Zero Gate Voltage — | — | 250] uA | Vps=Max. Rating Ves=0V 
| Drain Current Sse Mites \ | Vos=Max. Ratingx0.8, Ves=OV, To=125°C | 
On-State Drain-Source Current (2) 
IRF540/IRFP 1 40/IRF140 28) — A = 
ID(on) | R541 /IRFPA 41 /IRF1 41 Voslo(on)XRosionymax. Ves= 1 0V 
IRF542/IRFP142/IRF142 25 a A 
IRF543/IRFP1 43/IRF143 
TT 
Static Drain-Source On-State 
Resistance (2) 
Rosion) | IRF540/IRFP1 40/IRF140 — |0.06/0.077| © | Ves=10V, Ip=17A 
IRF541/IRFP141/IRF141 
IRF542/IRFP1 42/IRF142 — |o.08 a 
IRF543/IRFP1 43/IRF 143 : 
Ots Forward Transconductance (2) 8.7 a8 || U | Vos250V, Ip=17A 
Ciss | Input Capacitance - — |1500 pF 
Coss | Output Capacitance — |500 PF | Vas=OV, Vps=25V, f=1.0MHz 
Crss_| Reverse Transfer Capacitance — | 90 _ 
Turn-On Delay Time — | 15 23 ns 
Vpo=0.5BVpss, Ipb=17A, Zo=9.10 
Rise Time — | 72 | 110 | NS | (MOSFET switching times are essentially 
t Turn-Off Delay Time — | 401! 60 ns_ | independent of operating temperature) 
a Fall Time ; — | 50 75 ns 
Total Gate Charge —|39/ 59 nC 
(Gate-Source Plus Gate-Drain) Ves=10V, Ip=28A,Vps=0.8 Max. Rating 
Gate-Source Charge —|78! 12 nc (Gate charge is essentially independent of 
operating temperature.) 
Qgq | Gate-Drain (‘Miller’) Charge —|19] 38 | nc 


Junction-to-Case 


Rincs 


Mounting surface flat, 
smooth, and greased 


Case-to-Sink 


Rthya Junction-to-Ambient 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300ys, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 
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IRF540/541/542/543 
IRFP140/141/142/143 N-CHANNEL 
IRF140/141/142/143 POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Symbol Characteristic Min | Typ | Max [Units Test Conditions 


Continuous Source Current 
(Body Diode) 

Is IRF540/IRFP1 40/IRF140 — 
IRF541/IRFP141/IRF141 


IRF542/IRFP1 42/IRF142 


IRF543/IRFP1 43/IRF143 
| Pulse Source Current(Body Diode)(3) 
Ism 


Modified MOSFET symbol 
showing the integral 
reverse P-N junction rectifier 


IRF540/IRFP1 40/IRF140 _ 
IRF541/IRFP141/IRF141 


IRF542/IRFP 1 42/IRF142 
IRF543/IRFP1 43/IRF 143 


Diode Forward Voltage (2) 
Vsp_ | IRF540/IRFP140/IRF140 _ 
IRF541/IRFP141/IRF141 


IRF542/IRFP 1 42/IRF142 
IRF543/IRFP1 43/IRF143 


tr Reverse Recovery Time _ Tj=25°C, Ip=28A, dl-/dt=100A/uS 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


Tc=25°C, Is=28A, Vas=OV 


Tc=25°C, Ils=25A, Vag=OV 


60 1 
Ves=10V 80s Pulse Test 
a t + 80ys Pulse Test 
Mcs=OV Vos>lovon Rosier max 

50+ +4 
an _ 
w F nH 
x | Vos=8V w 
a 40 ‘ wi 
= | s 
< < 
= =< 
z | aed 
Ww 30 ra 

4 

ec 
> 5 
° ts) 
z 
Z 20 = 
« md 
a a 
6 d 

10 

(a) 10 20 30 40 50 60 2 6 8 10 1D 14 
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics Typical Transfer Characteristics 
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IRF540/541/542/543 , 
IRFP1 40/1 41/142/143 | N-CHANNEL 


IRF140/141/142/143 


POWER MOSFETS 


ZehacttWRenscs NORMALIZED EFFECTIVE TRANSIENT 


ZthsctWRthsc, NORMALIZED EFFECTIVE TRANSIENT 


fp, DRAIN CURRENT (AMPERES) 


THERMAL IMPEDANCE (PER UNIT) 


THERMAL IMPEDANCE (PER UNIT) 


g == OPERATION IN THIS AREAL 
1S LIMITED BY Rosiom 


ce ae 


iS pulse Testt 


lp, DRAIN CURRENT (AMPERES) 


1.02 5 10 20 50. 100 200 50 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics Maximum Safe Operating Area 


oO 


SINGLE PULSE (TRANSI 


THERMAL IMP! 
DANCE) 1. Duty Factor, p=. 


a 
2. Per Unit Base=Rruc= 1.0 Deg. C/W. 
3. Tum-To=Pom Zinc (t). 


t1. SQUARE WAVE PULSE DURATION (SECONDS) : 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


For {RF540-3 and IRF140-3 


aa ‘SINGLE PULSE (TRANSIENT 
0.05 Fo=0 07 THERMAL IMPEDANCE) 


1. Duty Factor. p=! 
t 


ye 
2. Per Unit Base=Ryjo=1.0 Deg. C/W. 
ff 3. Tyy-Te=Pom Zinsc (t). 

\ 


SRR LE i 


+ 2 5. 10% 2 2 5 10° 2 5 1 2 5 10 
t1. SQUARE WAVE PULSE DURATION (SECONDS) : : 
Maximum Effective Transient Thermal Impedance Junction-to-Case Vs. Pulse Duration 


For IRFP140-3 
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IRF540/541/542/543 
IRFP140/141/142/143 N-CHANNEL 
IRF140/141/142/143 POWER MOSFETS 


t t—t 
a 5 
w 
« 4 —t + 
x o 
7) s 2 T T 
é o-§ 
S fae Ty=25°C 
uw z 10 = 
a wi 
rs} : T,=160°C 
rs) > 5 
z 1 
r z + 
oO 4 
> x 2 
= ran) 
Ww 
8 2 10 
g 80us Pulse Test —J ¥ f + 
& Vos>loxon XRosiony nae wo T= 150°C + 
2 —| T,=25°C 
y a | : ene 
D 
2 T 4 + 
0 1.0 
10 20 30 40 50 r) 0.4 0.8 1.2 1.6 2.0 2.4 
'p, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transconductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 


1.25 
ra 
= w 
oO 115 z 
g 5 
n 
< a 
3 w 
fo) a 
2 3 
2A 1.05 66 
4 wy 
aN 3s 
as x4 2 
Ww << 2 Ss 
os Sa 
ss 33 
Bz 09 Ee 
ae z 
° < 
F a 
z a 
< 4 
a 0.85 5 
¥ fia 
a 
> 
o 
0.75 
~40 , a0 80 120 160 -40 0 40 80 120 160 
Ty, JUNCTION TEMPERATURE (°C) Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature 


Ves=0 V 
f=1 MHz 
Ciss=Cgs+Cgd, Cds SHORTED 
Crss=Cgd_ | | 
Coss=Cds-+C9sCad_ 
Cgs+Cgd 
=Cds+Cqd 


C, CAPACITANCE (pF) 


Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 


0) 10 20 30 40 50 
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Qg, TOTAL GATE CHARGE (nC) 
Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage 
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IRF540/541/542/543 : | 
IRFP140/141/142/143 N-CHANNEL 
IRF140/141/142/143 | POWER MOSFETS 


Rogsion, MEASURED WITH CURRENT 
PULSE OF 2.0us DURATION 
INTIAL T}=25°C | 
(HEATING EFFECT OF 2.0us 
PULSE IS MINIMAL) 


lp, DRAIN CURRENT (AMPERES) 


Ros on DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


) 20 40 60 80 100 
Ip, DRAIN CURRENT (AMPERES) : Ta, AMBIENT TEMPERATURE (°C) 
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature 


Pp, POWER DISSIPATION (WATTS) 


Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 
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IRFP150/151/152/153 N-CHANNEL 
IRF150/151/152/153 | POWER MOSFETS 


FEATURES 


Lower Rps (ON) 

Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


IRFP150/151/152/153 


PRODUCT SUMMARY 

[Part Number | Vos_| Rosin | to _| 
IRFP150/IRF150 0.0550 
IRFP1 50/IRF150 0.0550 


IRFP1 50/IRF150 100V | 0.089.| 34A 
60V | 0.080 | 34A 


IRFP1 50/IRF150 
IRF150/151/152/153 


MAXIMUM RATINGS 


Characteristic Symbol IRFP150 IRFP151 IRFP152 IRFP153 
IRF150 IRF151 IRF152 IRF153 
60 Vde 


Drain-Source Voltage (1) 100 


60 
Drain-Gate Voltage (Res=1.0M)(1) 60 100 


Gate-Source Voltage +20 


Continuous Drain Current Tc=25°C 40 34 
26 22 
100 140 


Continuous Drain Current Tc=100°C 
Drain Current—Pulsed (3) 


Gate Current—Pulsed +1.5 


Single Pulsed Avalanche Energy (4) 374 
Avalanche Current 40 


Total Power Dissipation @ Tc=25°C 150 
Derate above 25°C (4) 1.2 


Operating and Storage s 
Junction to Case Ty, Tstg pate 120 
Maximum Lead Temp. for Soldering 300 
Purposes, 1/8” from case for 5 seconds 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 


(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=0.36 mH, Vad=25V, Ra=25Q, Starting Ti=25°C 
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IRFP150/151/152/153 _ ~N-CHANNEL 
IRF 150/151/152/153 POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 
Symbol] Gharactoratio [Min] Typ] Max [Unita Test Conditions 
Drain-Source Breakdown Voltage = 
IRF150/152/IRFP150/152 108 & Nv") | Neem Ov 
BVpss 
IRF151/153/IRFP151/153 eo | — V> | Ip=250uA 
Gate Threshold Voltage eet Vos=Vas, Ipb=250yA 


less | Gate-Source Leakage Forward | 100 | Vaes=20V 


| less _| Gate-Source Leakage Reverse pa 00} nA | Ves=—20V 
logs | 207 Gate Voltage 250 Vos=Max. Rating Ves=OV 
Drain Current 1000 om Vos=Max. RatingX0.8, Ves=O0V, To=125°C 
On-State Drain-Source Current (2) 
ina [in 1s0/1S4/RFP150/15 | Vos>tovon XRostonmex, Vas=10V 
IRF152/153/IRFP150/1 51 
Static Drain-Source On-State 
Resistance (2) -| — 10.045;0.055) 0 
Rpson) | IRF150/151/IRFP150/151 Ves=10V, lp=22A 
IRF152/153/IRFP 152/153 0.06| 0.08 a _| 
Ofs Forward Transconductance (2) ac 0| 20 Vps250V, Ip=20A 
Ciss_ | Input Capacitance — |2400 ara 
Output Capacitance — |1000 Ves=O0V, Vos=25V, f=1.0MHz 
Criss | Reverse Transfer Capacitance — 


taion) | Turn-On Delay Time eee |) Ba | 


Rise Time 
Turn-Off Delay Time 
Fall Time 


Total Gate Charge 
(Gate-Source Plus Gate-Drain) 


Vpp=0.5BVpss, Ip=20A, Zo=4.72 


210 (MOSFET switching times are essentially 
84 ns | independent of operating temperature) 


Ves=10V, Ip>=38A, Vps=0.8 Max. Rating 
(Gate charge is essentially independent of 
operating temperature.) 


THERMAL RESISTANCE 


Mounting surface flat, 
smooth, and greased 


K/W | Free Air Operation 


Semel |_—_ccrnee _| Characteristic __| wrrrsos | werises funnf 
Junction-to-Ambient 
Notes: (1) Ty=25°C to 150°C 


| Rive _| Junction- | Junction-to-Case ce 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 


Case-to-Sink 
(3) Repetitive rating: Pulse width limited by max. junction temperature 
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IRFP150/151/152/153 N-CHANNEL 
IRF150/151/152/153 POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


‘Symbol| _Characteriic [Min] Typ [ Max [Units] Test Conditions 


Continuous: Source Current 
(Body Diode) 
IRF150/151/IRFP150/151 


IRF152/153/IRFP1 50/151 


Pulse Source Current(Body Diode)(3) 
IRF 150/151 /IRFP1 See ee 51 


|IRF1S2/153/IRFP152/153 132 | A 
Boe 
Vso | IRF150/151/IRFP150/151 
| IRF152/153/IRFP152/151 | —| — | 2.3 | V | Tc=25°C, Is=34A, Vas=OV 
a ee eee 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


Modified MOSFET symbol 
showing the integral 
reverse P-N junction rectifier 


Tc=25°C, Is=40A, Vas=O0V 


80ys Pulse Test 


Ip, DRAIN CURRENT (AMPERES) 
Ip, DRAIN CURRENT (AMPERES) 


f°) 10 20 30 40 50 60 0) 1 2 3 4 5 6 7 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics Typical Transfer Characteristics 


@samsuns SSCS 


IRFP150/151/152/153 | ‘N-CHANNEL 
IRF150/151/152/153 POWER MOSFETS 


80us Pulse Test 


Ip, DRAIN CURRENT (AMPERES) 
Ip, DRAIN CURRENT (AMPERES) 


0 0.4 0.8 1.2 1.6 2.0 10 2 5 10 20 50 100 200 500 1000 
Vos, ORAIN-TO-SOURCE VOLTAGE (VOLTS) Vps, ORAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics Maximum Safe Operating Area 


| 
: te 
SINGLE PULSE (TRANSIENT 


! : | 
IMPEDANCE) tt} 1 Duty Factor. B= 


ty 
2. Per Unit Base = Ryo 0.83 Deg. C.W 
3 Tyw-To=Pom Zane (1). 


Ztnscit/Rihic, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


10°5 5 10% 2 5 10°° 2 5 107, 2 5 10° 2 5 1 2 5 10 
t1. SQUARE WAVE PULSE DURATION (SECONDS) 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 
For IRFP150-3 


| 
PULSE (TRANSIENT 
IAL IMPEDANCE) 


1. Duty Factor. p=tL 


2 
2. Per Unit Base=Rnsc=0.83 Deg. C/W 
—~3. Tyw-To=Pom Zinc (t). 


Ztnsct/Rthic, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


“10° 5 10“ 2 5 10° 2 5 107 2 5 10" .2 5 1 2 5 10 
t1. SQUARE WAVE PULSE DURATION (SECONDS) : 
Maximum Effective Transient Thermal impedance Junction-to-Case Vs. Pulse Duration 


For IRF150-3 
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IRFP150/151/152/153 N-CHANNEL 
IRF150/151/152/153 | POWER MOSFETS 


gfs, TRANSCONDUCTANCE (SIEMENS) 
lpr, REVERSE DRAIN CURRENT (AMPERES) 


“Oo 1 2 3 4 5 6 
Ip, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transconductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 


1.25 


0.85 


Rpsjon), DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


BVpss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 
(NORMALIZED) 


0.75 
-40 0 40 80 120 160 —40 0 40 80 120 160 
Ty, JUNCTION TEMPERATURE (°C) Ty, JUNCTION TEMPERATURE (°C) 
Rreakdown Voltaae Vs. Temperature Normalized On-Resistance Vs. Temperature 


25 


tO 
is) 


_ 
a 


= 
i=) 


C, CAPACITANCE (pF) 


Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 


) 10 20 30 40 50 0 28 56 84 112. 140 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) ; Qg, TOTAL GATE CHARGE (nC) 
Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage 
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IRFP150/151/152/153 3 N-CHANNEL — 
IRF 150/151/152/153 a POWER MOSFETS 


SA is eae ea 


0.26 
St cea P| eked eal 
Bo Aete 2) call ONE alist 5 Hl SES Vee eee 
w 0.20 32 > » 
Ww a 
: Pare ese eee 
< id > 
7 Vos=10V J Ww ~~ XN 
a Rosin) MEASURED WITH s MN, 
Wood <= 24 i 
a CURRENT PULSE OF 2.0us ~ NX NX) 
F3 | DURATION. INITIAL T,=25°C. 5 IN N 
w (HEATING EFFECT OF Fa NON 
os 2.0us PULSE IS MINIMAL) > NOON 
> 0.10 o 16 
5 ah, 280 Meee ec Ned 
6 < IN 
ke (=) 
z i 
: || ie ae 
ag eee ee fe Pella 
g —| 
a 
a 
2 ol ze 
0.02 
25 50 75 100 125 150 
. ip, DRAIN CURRENT (AMPERES) Ta, AMBIENT TEMPERATURE (°C) 
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature 


Pp, POWER DISSIPATION (WATTS) 


0 20 40 60 80 100 120 140 160 
Ta, AMBIENT TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 
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Electronics 


N-CHANNEL 
IRF610/611/612/613 — POWER MOSFETS 


FEATURES 


Lower Rps (on) 

Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


PRODUCT SUMMARY 


Part Number Vos Rpsjon) Ip 
IRF610 200V 1.52 | 3.3A 

1 IRF614 150v | 1.50 3.3A | 
IRF612 200V | 2.49 | 2.6A 
IRF613 | 150V } 2.40 | 2.6A 


MAXIMUM RATINGS 


Characteristic IRF610 IRF611 IRF612 IRF613 
Drain-Source Voltage (1) 
| T T 
Drain-Gate Voltage (Reg=1.0M0)(1) Vper 200 150 200 ‘ 150 | Vde 
i — 
Gate-Source Voltage | Ves +20 Vde 
mh 
Continuous Drain Current Tc=25°C Ip 33 | 33 | 26 26 | Adc 
|_ Continuous Drain Current To=100°C ee es 21 | 16 1.6 Adc 
Drain Current—Pulsed (3) | lpm 8 | 8 6.5 6.5 4 Adc 
FE a) "i 
L Gate Current—Pulsed lam #1.5 Adc | 
Single Pulsed Avalanche Energy (4) Eas 46 | mJ | 
iE 
Avalanche Current ; | las 3.3 A 
[ Total Power Dissipation @ Tc=25°C Pp 43 Watts 
[ Derate above 25°C : 0.34 Ww/°C 
T 
Operating and Storage = a 
Junction to Case { Ty, Tstg 56 to 150 C 
i : i ‘| oh | 
Maximum Lead Temp. for Soldering T 300 °C 
Purposes, 1/8” from case for 5 seconds x 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=6.4 mH, Vaa=50V, Rg=250, Starting Tx=25°C 
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Electronics 


Std | N-CHANNEL 
IRF610/611/612/613 POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


Symbol] Gharacteriaio [win] Typ] Max [Une Tet Gondions————*d 


Drain-Source Breakdown Voltage 
_ Ves=0V 
IRF6 10/612 = 


IRF611/613 Ip=250pA 
Vasith) | Gate Threshold Voltage eee : Vos=Ves, Ip=250pnA 


lass | Gate-Source Leakage Forward _ | Ves=20V 


lass | Gate-Source Leakage Reverse | Ves=—20V al 


Zero Gate Voltage Vos = Max. Rating Ves=OV | 
Drain Current Vps=Max. RatingX0.8, Ves=OV, Tco=1 =i 


On-State Drain-Source Current (2) [ 
IRF6 10/611 : 


IRF612/613 


Ipss 


Vps>lpon) XRpsion)max. Vas= 10V 


Static Drain-Source On-State 
Resistance (2) 
IRF610/611 Ves=10V, Ip=1.6A 


IRF612/613 


Forward Transconductance (2): Vps2=50V, Ip=1.6A 


Output Capacitance |—|[se| — | pF | Vas=OV, Vos=25V, f=1.0MHz 
Reverse Transfer Capacitance Sra 
| tayont_| Turn-On Delay Time fg.2| 12 | 

== ” Vop=0.5BVoss, Ip=3.3A, Zo=500 


Petes Rise Time (MOSFET switching times are essentially 
taon) | Turn-Off Delay Time independent of operating temperature) 


Fall Time 


Total Gate Charge 

(Gate-Source Plus Gate-Drain) : Vas=10V, Ip=3.3A, Vos= 0.8 Max. Rating 
(Gate charge is essentially independent of 
operating temperature.) 


Gate-Source Charge 
Gate-Drain (“Miller”) Charge 


THERMAL RESISTANCE 


Case-to-Sink W | Mounting surface flat, smooth, and greased 


Junction-to-Ambient Free Air Operation 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 
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IRF610/611/61 2/613 


N-CHANNEL 


POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Symbol Characteristic Type |Min |Typ| Max |Units| Test Conditions 
IRF6E10) | 7 
| Continuous Source Current |!RF611 
° | (Body Diode) IRF612| | ] 
—/|—| 26 A Modified MOSFET symbol 
IRF613 : ; 
4 Bs 4 showing the integral 
IRF610} =i 8.0 | A | reverse P-N junction rectifier 
Isy__| Pulse Source Current IRF611 | 
(Body Diode) (3) IRF612| __ | _lesla 
| IRF613 ‘ 
ee | —| 251} V | Tc=25°C, Is=3.3A, Ves=0V 
Vsp Diode Forward Voltage (2) 
| NBG 2.0} V_| To=25°C, Is=2.6A, Veg=0V 
IRF613 : 2 pee NGS 
Reverse Recovery Time Ty=25°C, IF=3.3A, dl-/dt=100A/us 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
5.0 
80ys Pulse Test 
| 
] ae | 80ys Pulse Test 
os 4.0 Vos? loron % Rasion) max ~ 
a t a 
& Veg=7V vd 
a w 
Ss Qa 
Z = 
=< <= 3.0 
— 
Z z 
oc uw 
a [oa 
= im 
ro) > 
Oo 2.0 
z z 
z 2 
5. a 
£ s 
1.0 
0) 15 3.0 4.5 6.0 7.5 9.0 105 
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics Typical Transfer Characteristics 
102 
— 5 1. 
80ys Pulse Test / + OPERATION IN THIS 
at AREA IS LIMITED 
| BY Fosion 
a 2 rt mt 
z rd IRF610, 7 ae 
4 @ 10b=—eooS SATS = ° 
& = IRF612, 3 ¢ { 
= < I 
< — 5 Ne 4 
ra G IRF610, 1 ‘a 
é rs N I 1 OOps}7- 
x > 2 Nt nye 
Es rz) IRF612, 3 \ ‘| T 
ro) = 4 \ NI 
z ad 1 1 
= cea t t ims 
] 5) " zk 
: iad 5 Te= 25°C 
2 76 150°C MAX. posi ia ba 
Ric =6.4 KW 1 7% in a 
2 |_ SINGLE PULSE me } + 10ms 
IRF611.3 
0.1 IRF610,2 100ms ft 
10 2 5 10 20 50 100 200 500 
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics Maximum Safe Operating Area 
107 
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Electronics 


N-CHANNEL 
IRF610/611/612/613 | POWER MOSFETS 


5 a 5 
SINGLE PULSE (TRANSIE! me 
THERMAL IMPEDANCE) 1. Duty Factor. = 
i 
2. Per Unit Base=Rijc=6.4 Deg. C/W. 
3. Ty-To=Pom Zinc (t). 


Zrnact¥Rthsc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


1075 5 10% 2 5 10° 2 2 5 10° 2 5 1 2 5 10 
t1. SQUARE WAVE PULSE DURATION (SECONDS) 
Maximum Effective Transient Thermal Impedance Junction-to-Case Vs. Pulse Duration 


+ — 80ys Pulse Test + 
Vos>loroni% Pasion: max 


gfs, TRANSCONDUCTANCE (SIEMENS) 
ipr, REVERSE DRAIN CURRENT (AMPERES) 


fe) 1 2 3 4 5 6 
Ip, DRAIN CURRENT (AMPERES) : Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 


1.25 


1.15 


= 
° 
nn 


(NORMALIZED) 


[o) 
o 
nn 


0.85) 


Rpsion), DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


BVpss. DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 


0.75 
=40 0 40 80 120 160 -40 0 40 80 120 160 
Ty, JUNCTION TEMPERATURE (°C) Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature 
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Electronics 


N-CHANNEL 
IRF610/611/612/613 POWER MOSFETS 


500 
Ves=0 
f=1MHz 
400 Ciss=Cgs+Cgd, Cds SHORTED 


Crss=Cgd 


Cgs Cgd +——J 


Cgs+ 


- Coss=Cds+ 


300 =Cds+ 


C, CAPACITANCE (pF) 


Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 


0 10 20 30 40 50 ie) 2 4 6 8 10 
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) ; Qg, TOTAL GATE CHARGE (nC) 
Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage 


Rosion) MEASURED WITH CURRENT PULSE OF 
2.0us DURATION. INITIAL T,=25°C. (HEATING 
EFFECT OF 2.0us PULSE iS MINIMAL) 


Ip, DRAIN CURRENT (AMPERES) 


Rpsjon), DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


fe) 2 4 6 8 10 25 50 75 100 125 150 
Ip, DRAIN CURRENT (AMPERES) Ta, AMBIENT TEMPERATURE (°C) 
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature 

48 
a 
F 36 
< 
= 
z i 
9 
= 
a 
& 24 
g 
a 
ec 
Ww 
= 
fa) 
a 
3 (12 
a 

0 20. 40 #60 80 100 120 140 160 


Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 
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Electronics 


IRF620/621/622/623 


IRFP220/221/222/2 


23 


IRF220/221/222/223 


N-CHANNEL 
POWER MOSFETS 


FEATURES 


Lower Rps (on) 
Fast switching times 


Lower input capacitance 
Extended safe operating area 


PRODUCT SUMMARY 


Part Number 
IRF620/IRFP220/IRF220 
7 


Rps(on) 


Improved inductive ruggedness 


Rugged polysilicon gate cell structure 


Improved high temperature reliability 


|RF621 |REP221/IRF221 


IRF622/IRFP222/NRF222 


IRF623/IRFP223NRF223 


MAXIMUM RATINGS 


TO-220 


IRF220/221/222/223 


IRF620 IRF621 IRF622 IRF623 
Characteristics Symbol IRFP220 IRFP221 IRFP222 IRFP223 Unit 
IRF220 IRF221 IRF222 IRF223 
Drain-Source Voltage (1) Voss 200 150 200 150 Vde 
Drain-Gate Voitage (Ras=1.0MQ)(1) VocR 200 150 200 ' 150 |_Vde 
Gate-Source Voltage Ves +20 Vde | 
Continuous Drain Current Tc=25°C Ib 5.0 5.0 4.0 4.0. Adc | 
Continuous Drain Current Tc=100°C Ib 3.0 3.0 16 16 Adc |} 
| Drain Current—Pulsed (3) tom 20 20. | 16 | 16 | Ade | 
Gate Current—Pulsed lam +1.5 Adc 
Single Pulsed Avalanche Energy (4) Eas 85 = mJ | 
Avalanche Current las 5.0 | At 
Total Power Dissipation @ Tc=25°C Po 40 Watts 
Derate above 25°C 0.32 W/°C 
L 
Operating and Storage ed ° 
Junction to Case Ty, Tstg o2 10.129 c 
Maximum Lead Temp. for Soldering T 300 | °C 
Purposes, 1/8” from case for 5 seconds : 
Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=5 mH, Vag=50V, Re=250, Starting T7=25°C 
110 
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IRF620/621/622/623 
IRFP220/221/222/223 N-CHANNEL 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 
Symbol Characteristic Min | Typ | Max | Units Test Conditions 
Drain-Source Breakdown Voltage 
BV IRF620/IRFP220/IRF220 200 V Vas=0V 
OSS | IRF621/IRFP221/IRF221 rere 
p= ym 
IRF622/IRFP222/NRF222 150 V 
IRF623/IRFP223/IRF223 
Vesith | Gate Threshold Voltage 2.0| — | 4.0 | Vv | Vos=Ves, In=250uA 
lass | Gate-Source Leakage Forward —-|- nA | Ves=20V 
rnees Gate-Source Leakage Reverse Li) Bs -—100|} nA | Ves=—-20V 
loss | 207 Gate Voltage = HA_| Vos=Max. Rating Vas=OV | 
| Drain Current — | = |1000| 4A | Vos=Max. Ratingx0.8, Vas=OV, To=125°C 
Ny On-State Drain-Source Current (2) 
IRF620/IRFP220/IRF220 5.0} — A 
! Vos>! XR Vas=10V 
P(on) | IRF621 /IRFP221 /IRF221 0S7ID(on)XRosionjmax. Vas= 10 
IRF622/IRFP222/IRF222 Tal bs, A 
IRF623/IRFP223/IRF223 . { 
Static Drain-Source On-State 
Resistance (2) 
Rosjon) | IRF620/IRFP220/IRF220 — |0.4 Q | Ves=10V, Ip=2.5A 
IRF621/IRFP221/IRF221 
IRF622/RFP222/IRF222 —loeg a 
[JAPe2cIRPE2eeihhe2s aa : | 
Gts Forward Transconductance (2) 1.3] 2.8 es Vos250V, Ip=2.5A 
Ciss | Input Capacitance _ er pF 
Coss | Output Capacitance — iP 50 pF | Vas=OV, Vps=25V, f=1.0MHz 
Crss_ | Reverse Transfer Capacitance | _ | 50 pF | 
tajon) | Turn-On Delay Time si mek 20 ns ieee 5BVpss, !p=2.5A, Zo=500 
tr Rise Time — {| 30 NS _ | (MOSFET switching times are essentially 
tao) | Turn-Off Delay Time + = 50 ns_ | independent of operating temperature) 
tt 4 Fall Time -{ 30 ns 
Q Total Gate Charge — 1125 nC 
ae (Gate-Source Plus Gate-Drain) : - Vas=10V, Ip=6.0A, Vos=0.8 Max. Rating 
Qgs_| Gate-Source Charge nc (Gate charge is essentially independent of 


operating temperature.) 
Gate-Drain (‘Miller’) Charge Ecos) 


THERMAL RESISTANCE 


Junction-to-Case 


IRF220-3 


IRFP220-3 


K/W 


Mounting surface flat, 
[oneath: and greased | 


Case-to-Sink 


0.2 ~ 0.1 K/W 
ie 


40 30 K/W | Free Air Operation 


Junction-to-Ambient 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300ys, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 
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IRF620/621/622/623 
IRFP220/221/222/223 
IRF220/221/222/223 


N-CHANNEL 
POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Characteristic Min 


Continuous Source Current 
(Body Diode) 

IRF620/IRFP220/IRF220 — 
IRF621/IRFP221/IRF221 


IRF622/IRFP222/IRF222 
IRF623/IRFP223/IRF223 


Modified MOSFET symbol 


Ism 


, 
Pulse Source Current(Body Diode)(3) 


| IRF621/IRFP221/IRF221 


IRF620/IRFP220/IRF220 Se eS 


showing the integral 
reverse P-N junction rectifier 


IRF622/IRFP222/NRF222 
IRF623/IRFP223/IRF223 


Tsp] wax [uote ___Teet Condiions | 


Vsp 


Diode Forward Voltage (2) 


IRF621/IRFP221/IRF221 


IRF620/ARFP220/IRF220 el) 


Vv Tc=25°C, Is=5.0A, Ves=OV 


IRF622/IRFP222/IRF222 
IRF623/ARFP223/IRF223 


Tc=25°C, Is=4.0A, Ves=OV 


Reverse Recovery Time 


T;=150°C, Ip=5.0A, dip/dt=100A/pS 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
80yus Pulse Test 80us Pulse Test 

__—} ——+— 
Vos? loyon % Rosion) sax 

g g 

w 4 

a. w 

= Fy 

s < 

res 

Fe 5 

« rd 

5 4 

) 3 

4 

Z 3 

a a 

£ s 


) 20 40 60 80 100 120 
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics 


0) 2 4 6 8 10 12 14 
Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Transfer Characteristics 
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IRF620/621/622/623 
IRFP220/221/222/223 N-CHANNEL 
IRF220/221/222/223 POWER MOSFETS 


ip, DRAIN CURRENT (AMPERES) 
Ip, DRAIN CURRENT (AMPERES) 


Rinuc = 1.67 K/W 
SINGLE PULSE 


10 2 5 10 20 50 .100 200 500 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics Maximum Safe Operating Area 


SINGLE P 
THERMAL 


1. Duty Factor. p=. 

2 
2. Per Unit Base=Rmnjc= 3.12 Deg. C/W 
3. Tum-To=Pom Zinc (t) 


Ztnuctt/Rehic, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


5 10% 2 5 10' 2 
t1. SQUARE WAVE PULSE DURATION (SECONDS) 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 
For IRF620-3 And IRF220-3 


SINGLE PULCE (TRANSIENT 
t— THERMAL IMPEDANCE) —+ 
. | 


1. Duty Factor. D= 

9 
“a 2. Per Unit Base =Ryic=3.12 Deg C/W 
3. Tine To=Pom Zac () 


Zinsclt¥Rthic, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL !MPEDANCE (PER UNIT) 


“105 5 10+ 2 5 10° 2 5 10°? 2 5 10° 2 5 1 2 is) 10 


t1. SQUARE WAVE PULSE DURATION (SECONDS) 
Maximum Effective Transient Thermal impedance Junction- to-Case Vs. Pulse Duration For IRFP220-3 
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IRF620/621/622/623 
IRFP220/221/222/223 
IRF220/221/222/222 


gts, TRANSCONDUCTANCE (SIEMENS) 
lor, REVERSE DRAIN CURRENT (AMPERES) 


2 “0 1 2 3 4 5 6 
Ip, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transconductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 


1.25 


(NORMALIZED) 


0.85 


Rpsjon), DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


BVpss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 


0.75 
~40 ) 40 80 120 160 -40 0 40 80 120 160 
Ty, JUNCTION TEMPERATURE (°C) / Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature 


800 


C, CAPACITANCE (pF) 
Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 


te) 19) 4 8 12 16 20 
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Qg, TOTAL GATE CHARGE (nC) 


Typical Capacitance Vs. Drain to Source Voltage ’ Typical Gate Charge Vs. Gate-To-Source Voltage 
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IRF620/621/622/623 
IRFP220/221/222/223 N-CHANNEL 
IRF220/221/222/223 POWER MOSFETS 


Rpsjon), DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 
Ip, DRAIN CURRENT (AMPERES) 


25 50 75 100 125 150 
Ip, DRAIN CURRENT (AMPERES) Ta, AMBIENT TEMPERATURE (°C) 
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature 


Pp, POWER DISSIPATION (WATTS) 


fe) 20 40 60 sO 100 120 140 160 
Ta, AMBIENT TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 
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IRF630/631/632/633 oo , aS 
IRFP230/231/232/233 N-CHANNEL 
IRF 230/231/232/233 POWER MOSFETS 


FEATURES 


Lower Ros (on) 

Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


PRODUCT SUMMARY 


Part Number 
IRF630/IRFP230/IRF230 


IRF631 /IRFP231 MRF231 


IRF632/IRFP232/IRF232| 


IRF633/IRFP233/IRF233 


IRF230/231/232/233 


MAXIMUM RATINGS 


IRF630 IRF631 IRF632 IRF633 
Characteristics IRFP230 IRFP231 IRFP232 | IRFP233 Unit 

IRF230 IRF231 IRF232 IRF233 
Drain-Source Voltage (1) 200 150 Vde 
Drain-Gate Voltage (Ras=1.OMQ)(1) 200 150 200 | 150 Vdc 
Gate-Source Voltage +20 Vde 
Continuous Drain Current Tc=25°C 9.0 9.0 8.0 8.0 Adc 
Continuous Drain Current Tc=100°C 6.0 6.0 5.0 5.0 Adc 
Drain Current—Pulsed (3) 36 36 32 32 Adc 
Gate Current—Pulsed Iom +1.5 Adc 
Single Pulsed Avalanche Energy (4) Eas 170 . mJ 
Avalanche Current las 9.0 A 
Total Power Dissipation @ Tc=25°C Pp : 75 Watts 
Derate above 25°C 0.6 W/°C 
ene an Ta Tag ~85 to 180 c 
Maximum Lead Temp. for Soldering Tr. 300 | °C 


Purposes, 1/8” from case for 5 seconds 
Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300ys, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=4 mH, Vag=50V, Re=250, Starting T7=25°C 
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IRF630/631/632/633 
IRFP230/231/232/233 N-CHANNEL 
IRF230/231/232/233 POWER MOSFETS | 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


Symbol Characteristic Min | Typ | Max | Units Test Conditions 


Drain-Source Breakdown Voltage 


BV IRF630/IRFP230/IRF230 Ves=O0V 
OSS | IRF632/IRFP232/IRF232 
Ip=250puA 
IRF631 /IRFP231/IRF231 
IRF633/IRFP233/RF233 
Vasith) | Gate Threshold Voltage Vps=Ves, Ip=250nA 
Iass_ | Gate-Source Leakage Forward Ves=20V 
Iass_ | Gate-Source Leakage Reverse Ves=—20V 


Vps=Max. Rating Ves=0V 
Vps=Max. RatingX0.8, Ves=OV, Tc=125°C 


Zero Gate Voltage 
Drain Current 


Ipss 


On-State Drain-Source Current (2) 
IRF630/IRFP230/IRF230 
IRF631/IRFP231 /IRF231 


IRF632/IRFP232NRF232 
IRF6E33/IRFP233/IRF233 


Static Drain-Source On-State 
Resistance (2) 

Ros(on) | IRF630/IRFP230/IRF230 
IRF631/IRFP231 /IRF231 


IRF632/IRFP232/IRF232 0.4 a 
IRF633/IRFP233/IRF233 


[os | Forward Transconductance (2) 4.6 ef =| U_ | Vos250V, In=5.0A 
Input Capacitance 
Output Capacitance Ves=OV, Vps=25V, f=1.0MHz 


Reverse Transfer Capacitance 


Vps>lp(on)X Rosonymax. Vas= 1 OV 


; ID(on) 


Ves=10V, Ip=5.0A 


Turn-On Delay Time 


Vop=0.5BVpss, Ip=5.0A, Zo=150 
Rise Time (MOSFET switching times are essentially 
Turn-Off Delay Time independent of operating temperature) 


Fall Time 


Total Gate Charge 
(Gate-Source Plus Gate-Drain) Ves=10V, Ip=12A, Vps=0.8 Max. Rating 
(Gate charge is essentially independent of 


Gate-Source Charge _ : 
operating temperature.) 
God Gate-Drain (‘‘Miller’”) Charge | 14 


THERMAL RESISTANCE 
| Symibol | Characteristic —__| wereses | 

Junction-to-Case 

Junction-to-Ambient K/W 
Notes: (1) Ty=25°C to 150°C 


(2) Pulse test: Pulse width<300ys, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 
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Mounting surface flat, 
smooth, and greased 


Case-to-Sink 


Free Air Operation 


IRF630/631/632/633 
IRFP230/231/232/233 
IRF230/231/232/233 


N-CHANNEL 
POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Symbol Characteristic Min) Typ | Max 


Is 


Continuous Source Current 
(Body Diode) 
IRF630/IRFP230/IRF230 
IRF631/IRFP231/IRF231 


Units 


IRF632/IRFP232/IRF232 
IRF633/IRFP233/IRF233 


Pulse Source Current(Body Diode)(3) 
IRF630/IRFP230/IRF230 
IRF631 /IRFP231/IRF231 


IRF632/IRFP232/IRF232 
IRF633/IRFP233/IRF233 


Test Conditions 


Modified MOSFET symbol 
showing the integral 
reverse P-N junction rectifier 


Diode Forward Voltage (2) 
IRF630/IRFP230/IRF230 
IRF631 /IRFP231 /IRF231 


IRF632/IRFP232/IRF232 
IRF633/IRFP233/IRF233 


Tc=25°C, Is=9.0A, Vas=0V 


Tc=25°C, Is=8.0A, Vas=0V 


Reverse Recovery Time 


_ Vv 
—| 
450 ns 


T;=150°C, Ir=9.0A, dlr/dt=100A/uS 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


Ip, DRAIN CURRENT (AMPERES) 


I 


t———— 
80ys Pulse Test 
1 1 


loxon % Rosion max 
+— 


ie) 20 40 60 80 


Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 


Typical Output Characteristics: 


Ip, DRAIN CURRENT (AMPERES) 


Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Transfer Characteristics 
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IRF630/631/632/633 3 
IRFP230/231/232/233 N-CHANNEL 
IRF230/231/232/233 POWER MOSFETS 


80us Pulse Test 
aa 
Ves=1 
iin a 
ig Fd 
[4 w . 
: 3 
= 
< S i 
- 
E z ee ae 
2 a ATTN 
« oc a! 
q 
é 3 THiS 
FA Fs LLIN 
= << 
s & ptt J RH 
rs : At NS 
x s 3 ACN 
2 T,=150°C MAX. ~—e 
Rinuc = 1.67 K/W - 
SINGLE PULSE H 


3 10 2 5 10 20 50 100 200 500 
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics Maximum Safe Operating Area 


: mail 7 | | Cott | 


0.5 : 7 5 a eee a 


| a 


0.2 


0.1 D=0.05 = 


cot toy 
0.05 -D=0.01 SINGLE PULSE (TRANSIENT I 1 b 
+++ THERMAL IMPEDANCE) + | 


| be 


Tt | | | of T | [ 1. Duty. Factor. D= 
| t 
0.02 | + Ht CT HH [ f 2. Per Unit Base=Rnje= 1.67 Deg. C/W. 
5 


+ 3. Tow-Te=Pow Zinc (t). 


Ztnsc/Renuc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


10% 2 5 10% 2 5 107 2 5 10° 2 5 1 2 5 10 
t1. SQUARE WAVE PULSE DURATION (SECONDS) 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 
For IRF630-3 And IRF230-3 


SINGLE PULSE (TRANSIENT 
THERMAL IMPEDANCE) 


1. Duty Factor. pate 
. t, 


2 
2. Per Unit Base=Riyc=1 6 7Deg. C/W 
3. Tyw-To=Pom Zinuc (t). 

1 


Zthsc(t¥Rinuc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


1075 5 10% 2 56 10% 2 5 107 2 5 10° 2 5 t 2 5 10 
tt. SQUARE WAVE PULSE DURATION (SECONDS) ; 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


For IRFP230-3 
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IRF630/631/632/633 3 
IRF230/231/232/233 N-CHANNEL 
IRF230/231/232/233 | POWER MOSFETS 


gts, TRANSCONDUCTANCE (SIEMENS) 
ipr, REVERSE DRAIN CURRENT (AMPERES) 


80yus Pulse Test 
Vos>loion% Rosron max 


) 4, 8 12 16 20 
; Ip, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 


Rpsjon), DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


BVpss. DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 
(NORMALIZED) 


—40 0 40 80 120 160 
Ty, JUNCTION TEMPERATURE (°C) : Ty, JUNCTION TEMPERATURE (°C) 


Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature 


Coss=Cds+ 298698 
Cg 


C, CAPACITANCE (pF) 


Vin ee pe 
Banna 
16 24 32 4 


Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 


) 10 20 30 40 50 0 rc) 
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Qg, TOTAL GATE CHARGE (nC) 
Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage 
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IRF630/631/632/633 
IRFP230/231/232/233 | N-CHANNEL 
IRF230/231/232/233 POWER MOSFETS 


1.0 


Leal He Lala gills ae 
Ne haa ketovennreme || SPs 
ee el 


0.8 


Ip, DRAIN CURRENT (AMPERES) 


Rosjon), DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


0 4 32 oO 
; Ip, DRAIN CURRENT (AMPERES) Tc, CASE TEMPERATURE (°C) 
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature 


Pp, POWER DISSIPATION (WATTS) 


o 20 40 60 80 100 120 140 160 
Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 
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IRF640/641/642/643 3 | , - 
IRFP240/241/242/243 N-CHANNEL 


IRF240/241/242/243 POWER MOSFETS 
FEATURES 


Lower Robs (on) 

Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


PRODUCT SUMMARY . 
| Part Number | Vos_| Rosin) | to_| 


IRF640/IRFP 1 40/IRF140 


IRF641/IRFP241/IRF241 


IRF642/IRFP242/IRF242 


IRF643/IRFP243/IRF243 


IRF240/241/242/243 


MAXIMUM RATINGS 


IRF640 IRF641 IRF642 IRF643 
Characteristics IRFP240 | IRFP241 IRFP242 | IRFP243 
IRF240 IRF241 IRF 242 IRF243 


Gate-Source Voltage 
Continuous Drain Current Tc=25°C 


“Continuous Drain Current Tc=100°C 
pence 
Drain Current—Pulsed (3) 
Gate Current—Pulsed 
Single Pulsed Avalanche Energy (4) 
Avalanche Current 
Total Power Dissipation @ Tc=25°C 
Derate above 25°C 


Operating and Storage 
Junction to Case 


—55 to 150 


Maximum Lead Temp. for Soldering 
Purposes, 1/8” from case for 5 seconds 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300Ous, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=0.44 mH, Vag=25V, Re=25N, Starting T\=25°C 
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300 


IRF640/641/642/643 


IRFP240/241/242/243 N-CHANNEL 
IRF240/241/242/243 POWER MOSFETS 
ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 
Symbol Characteristic Min | Typ | Max |Units Test Conditions 

Drain-Source Breakdown Voltage 
BVoss IRF640/IRFP240/IRF240 Ves=0V 

IRF642/IRFP242/IRF242 

Ip=250pA 
IRF641/IRFP241 /IRF241 
IRF643/IRFP243/IRF243 


Vasith) | Gate Threshold Voltage Vps=Ves, Ip=250pA 
Ves=20V 

Ves=—20V 

Vps=Max. Rating Ves=OV 


Vps=Max. RatingX0.8, Vas=OV, Tc=125°C 


= 


Iass_ | Gate-Source Leakage Forward 


is lass | Gate-Source Leakage Reverse 


Zero Gate Voltage 
Drain Current 


loss 


}_ 


On-State Drain-Source Current (2) 
IRF540/IRFP240/IRF240 
| IRF541/IRFP24 1 /IRF241 


IRF542/IRFP242/IRF242 
IRF543/IRFP243/IRF243 


Static Drain-Source On-State 
Resistance (2) 

Rosion) | IRF6E40/IRFP240/IRF240 
IRF641/IRFP241 /IRF241 


IRF642/IRFP242/IRF242 
IRF643/IRFP243/IRF243 


Ofs Forward Transconductance (2) 


Ip(on) Vps>lbion) X Rosonymax. Vas= 10V 


Ves=10V, Ip=10A 


Vps250V, Ip=10A 


Ciss | Input Capacitance 


| Coss | Output Capacitance Ves=OV, Vos=25V, f=1.0MHz 


| Crss Reverse Transfer Capacitance 


taton) een Delay Time _ 
| tr Rise Time = 


tajoffy | Turn-Off Delay Time 2 


Vpp=0.5BVpss, Ip=10A, Zo=4.7 
(MOSFET switching times are essentially 
independent of operating temperature) 


tt Fall Time 


Q Total Gate Charge 
| 9 | (Gate-Source Plus Gate-Drain) =a 


Ves=10V, Ip=22A, Vps=0.8 Max. Rating 
(Gate charge is essentially independent of 
operating temperature.) 


Qgs_ | Gate-Source Charge 
Qga | Gate-Drain (‘Miller’) Charge 


THERMAL RESISTANCE 


| Symbol | _ Characteristic IRF640-3 | IRFP240-3 | IRF240-3 | Unit 


Junction-to-Case 1.0 1.0 

Case-to-Sink 1.0 0.24 pone aulece ta 
: smooth, and greased 

Junction-to-Ambient 80 40 Free Air Operation 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 
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IRF640/641/642/643 
IRFP240/241/242/243 
IRF240/241/242/243 


N-CHANNEL 
POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


IRF643/ARFP243/IRF243 


Symbol Characteristic Min | Typ | Max |Units Test Conditions 
Continuous Source Current 
(Body Diode) 
Is IRF640/IRFP240/IRF240 _ —_ 18 A 
IRF641/IRFP241/IRF241 
IRF642/IRFP242/IRF242 _ - 16 A 
IRF643/IRFP243/IRF243 : Modified MOSFET symbol 
Pulse Source Current(Body Diode)(3)| _ showing the:integral= . 
ism | IRF640/IRFP240/IRF240 —|—| 72 | a | feverse P-N junction rectifier 
IRF641/IRFP241/IRF241 
IRF642/IRFP242/IRF242 a eee a oe 
IRF643/IRFP243/IRF243 
[ Diode Forward Voltage (2) 
Vsp IRF640/IRFP240/IRF240 _ _ 2.0 Vv Tc=25°C, Is=18A, Ves=OV 
IRF641/IRFP241/IRF241 
IRF642/IRFP242/IRF242 Se eae er ee 


z ter "Aces Recovery Time 


650 


ns | q=26°C, IF=18A, dip/dt=100A/uS 


Notes: (1) Tj=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


Ip, DRAIN CURRENT (AMPERES) 


48 


40 


80us Pu 


(¢) 10 20 30 


Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics 


lp, DRAIN CURRENT (AMPERES) 


80us Pulse Test 


Vos>lpten1% Rosion) max + 


2 4 6 8 


10 


12 


Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 


Typical Transfer Characteristics 
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IRF640/641/642/643 
IRFP240/241/242/243 N-CHANNEL 
IRF240/241/242/243 POWER MOSFETS 


80us Puise Test 


T;=150°C MAX. 
Rinuc = 1.67 K/W 
SINGLE PULS| 


Ip, DRAIN CURRENT (AMPERES) 


Ip, DRAIN CURRENT (AMPERES) 


0 1 2 3 4 5 1.0 2 5 10 20 50 100 200 500 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics Maximum Safe Operating Area 


me 


THERMAL IMPEDANCE (PER UNIT) 


IMPEDANCE) 


1. Duty Factor. b=. 
t 


as 
2. Per Unit Base=Ryjc= 1.0 Deg. C/W. 
| 3. Tyw-To=Pom Zinuc (t). 


Zthsct/Rinsc, NORMALIZED EFFECTIVE TRANSIENT 


“10° 5 10% 2 5 10% 2 5 5 5 10' 2 5 4 2 10 
t1. SQUARE WAVE PULSE DURATION (SECONDS) ; ; 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


For IRF640-3 IRF240-3 


SINGLE PULSE (TRANSI 
THERMAL IMPEDANCE) 


Ztnac(fRinsc, NORMALIZED EFFECTIVE TRANSIENT 


THERMAL IMPEDANCE (PER UNIT) 


1. Duty Factor. pat. 
t, 


Bs 
2. Per Unit Base=Ryjc=1.0 Deg. C/W. 
3. Tyw-To=Pom Zinc (t). 

1 


10°5 5 10% 2 § 10° 2 5.107 2 5 10% 2 5 1 2 5 10 
: t1. SQUARE WAVE PULSE DURATION (SECONDS) ; 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


For iRFP240-3 
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IRF640/641/642/643 a 
IRFP240/241/242/243 N-CHANNEL | 
IRF240/241/242/243 POWER MOSFETS 


lpr, REVERSE DRAIN CURRENT (AMPERES) 


gfs, TRANSCONDUCTACE (SIMENS) 


) 0.4 0.8 1.2 1.6 2.0 2.4 
: Ip, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transconductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 


Ros(on), DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


BVpss. DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 
(NORMALIZED) 


-40 (0) 40 80 120 160 —40 0 40 80 120 160 
Tj, JUNCTION TEMPERATURE (°C) Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature 


Ciss=Cgs+Cgd, Cds SHORTED 


Cgs Cgd 


Coss=Cds+ 


C, CAPACITANCE (pF) 
x 
S 
i=] 


2 Cds+Cgd 


Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 


400 me 
0 10 20 30 40 50 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) : Qg, TOTAL GATE CHARGE (nC) 
Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage 
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IRF640/641/642/643 
IRFP240/241/242/243 | N-CHANNEL 
IRF 240/241/242/243 POWER MOSFETS 


Rogion) MEASURED WITH CURRENT 
PULSE OF 2.0us DURATION. 
INITIAL T,=25°C. 

(HEATING EFFECT OF 2.0us 
PULSE IS MINIMAL) 


Ip, DRAIN CURRENT (AMPERES) 


Aips(on), DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


0 20 40 60 80 100 25 50 75 100, 125 150 
. Ip, DRAIN CURRENT (AMPERES) Ta, AMBIENT TEMPERATURE (°C) 
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature 


Pp, POWER DISSIPATION (WATTS) 


) 20 40 60 80 100 120 140 160 
Ta, AMBIENT TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 
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IRFP250/251/252/253 | , N-CHANNEL 
IRF250/2511252/253 POWER MOSFETS 


FEATURES 


Lower Ros (on) 

Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


PRODUCT SUMMARY 
(Pan Number | Vos [Rosen |b | 


IRFP250/IRF250 200V | 0.0852. 


IRFP251/IRF251 150V |0.0852| 30A 


IRFP252/IRF252 200V {0.12002] 25A 
IRFP253/IRF253 150V o.1200| 258 | 


IRF250/251/252/253 


MAXIMUM RATINGS 


Characteristic IRFP250 | IRFP251 | IRFP252/ IRFP253 
IRF250 IRF251 IRF252 IRF253 
Drain-Source Voltage (1) | Voss _| 200 | 150 | 200 | 150 | Vde_| 


Drain-Gate Voltage (Ras=1.0M0)(1) | 160 | Vde | 
| 30 | so | 2 | 2 | 

=100° | 19 | 19 [| 16 | 16 | Adc _| 

| 120 | 120 | 100 | 100 | Adc __ 


nous Or Fe 

[contnuous Oran Curent Fo=100°6 |e 
on 

ate Gureni—Pused | tw 
es 


Drain Current—Pulsed (3) 
Single Pulsed Avalanche Energy (4) 
Avalanche Current 


Total Power Dissipation @ Tc=25°C 150 Watts 
Derate above 25°C (5) 


1.2 1°C 
Operating and Storage _ ‘ 
Junction to Case Ty, Tstg 55 to 150 Cc 
Maximum Lead Temp. for Soldering T °C 
Purposes, 1/8” from case for 5 seconds . 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 


(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=1.1mH, Vag=50V, Re=250N, Starting T.=25°C 
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IRFP250/251/252/253 N-CHANNEL 
IRF250/251/252/253 POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


Symbol Characteristic Min | Typ | Max | Units Test Conditions 
Drain-Source Breakdown Voltage = 
IRF250/252/IRFP250/252 208) = Meese’. 

BVpss 
IRF251/253/IRFP251/253 {150 — Vs} Ip=250uA 
Vas(th) | Gate Threshold Voltage | 2.0 — | 4.0 V_ | Vos=Ves, lp>=250yA 
Gate-Source Leakage Forward — | — | 100 | nA | Ves=20V 
lass _ | Gate-Source Leakage Reverse _|- nA | Ves=—20V 
L : [=100| na | | 
loss | ZrO Gate Voltage — | — | 250 | pA | Vos=Max. Rating Vas=0V 
Drain Current — | — |1000} yA | Vps=Max. RatingX0.8, Ves=OV, Tc=125°C 


On-State Drain-Source Current (2) eth Se A 
IRF250/251 /IRFP250/251 

ID(on) = Vps>Ip(on) X Rosion)max. Ves=10V 
IRF252/253/IRFP252/253 27| — A 


Static Drain-Source On-State 


Resistance (2) — |0.07/0.085) 
Rpsion) | IRF250/251/IRFP250/251 Ves=10V, Ip=16A 
IRF252/253/IRFP252/253 — |0.09'0.12) 2 
gis | Forward Transconductance (2) |8.0| | — | v | Vos>S0V, In>=16A 
Ciss_ | Input Capacitance | — |2ao8] — | pF 
Coss | Output Capacitance — | 533 =a PF | Vas=OV, Vos=25V, f=1.0MHz 
Crss | Reverse Transfer Capacitance — | 228 poe | pF 


taion) | Turn-On Delay Time 


35 ns 
Vpp=0.5BVpss, Ip=17A, Zo=4.70 
tr Rise Time 100 | NS | (MOSFET switching times are essentially 


tao) | Turn-Off Delay Time 125 ns | independent of operating temperature) 


t Fall Time — | 100 | ns 
Total Gate Charge 


Qo (Gate-Source Plus Gate-Drain) Ves=10V, Ipb=38A, Vps=0.8 Max. Rating 


18 > n (Gate charge is essentially independent of 


Qgs | Gate-Source Charge 


Secs operating temperature.) 
n 


Qga | Gate-Drain (“Miller”) Charge 


THERMAL RESISTANCE 


a et 


K/W | Free Air Operation 


: oe surface flat, 


Junction-to-Ambient 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 
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IRFP250/251/252/253 —NCHANNEL- 
IRF250/251 12521253 . POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 
[Symbol] Charactereic Win] Ty | ax [Une] Test Gondiions 


Continuous Source Current 

(Body Diode) 30 
IRF250/251/IRFP250/251 

IRF252/253/IRFP250/251 eee pent o5. |. | 


Pulse Source Current(Body Diode)(3) 
IRF250/251/IRFP250/251 


IRF252/253/IRFP252/253 


Diode Forward Voltage (2) 
Vsp_ | IRF250/251/IRFP250/251 
= 


Modified MOSFET symbol 
showing the integral 
reverse P-N junction rectifier 


Tc=25°C, Is=30A, Vas=0V 


BOE 
P= free a 
V 
V 


=| 20] v | 
IRF252/253/IRFP252/251 | ae Tco=25°C, Is=25A, Ves=0V 
Reverse Recovery Time 300| 630 | ns | Tj=25°C, Ip=30A, dle/dt=100A/S 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycie<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


80yus Pulse Test 


Vos>loyom®Rosion max 


80us Pulse Test 


Vos=7V 


Ip, DRAIN CURRENT (AMPERES) 


Ip, DRAIN CURRENT (AMPERES) 


) 10 20 30 40 50 60 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics Typical Transfer Characteristics 
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IRFP250/251/252/253 N-CHANNEL 
IRF250/251/252/253 POWER MOSFETS 


Zenscl/Rthics NORMALIZED EFFECTIVE TRANSIENT 


Zthuc(O/Rthic, NORMALIZED EFFECTIVE TRANSIENT 


500 OPERATION IN THIS| 
AREA IS LIMITED BY Rog 


80us Pulse Test 


ami a 
cane) anen 
Senn A> 


Ip, DRAIN CURRENT (AMPERES) 


Ip, DRAIN CURRENT (AMPERES) 


al 
ap” a ae 


Vv 


0 0.4 0.8 1.2 1.6 2.0 ate 10 20 50 100 200 500 41000 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics Maximum Safe Operating Area 


\\ 


PT TTT TOM 


SINGLE PULSE 
THERMAL 


THERMAL IMPEDANCE (PER UNIT) 


1. Duty Factor. b= 
t 


2 
2. Per Unit Base=Ryyc= 0.83 Deg. C/W. 
3. Tyw-To=Pom Zinc (t)- 


“1075 5 10* 2 5 10% 92 5 107 2 5 10 2 5 1 2 5 10 
t1. SQUARE WAVE PULSE DURATION (SECONDS) : 
Maximum Effective Transient Thermal Impedance Junction-to-Case Vs. Pulse Duration For IRFP250-3 


al 


0.05 t 
‘ H 2 


THERMAL IMPEDANCE (PER UNIT) 


1. Duty Factor. pate 
t, 


2 
0.02 | 2. Per Unit Base=Ryjo=0.83 Deg. C/W. 
3. Tyw-Te=Pom Zinc (t)- 

ia 


10° 5 10% 2 5 10° 2 5 10° 2 5 1 2 5 10 
ti. SQUARE WAVE PULSE DURATION (SECONDS) ; 
Maximum Effective Transient Thermal Impedance Junction-to-Case Vs. Pulse Duration For IRF250-3 
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IRFP250/251/252/253 4 __N-CHANNEL 
IRF250/251/252/253 | POWER MOSFETS 


29 


_ 
o 


| 


Es 
Ls 
HI 


ill 


LA NT 


gfs, TRANSCONDUCTANCE (SIEMENS) 
lpr, REVERSE DRAIN CURRENT (AMPERES) ~ 


Ip, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transconductance Vs. Drain Current Typical Source—Drain Diode Forward Voitage 


BVpss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 
(NORMALIZED) 
Rpsjon), DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


Ty, JUNCTION TEMPERATURE (°C) , Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature 


Crss=Cgd | 
Coss=Cds+9sCod_ 
Cgs 


C, CAPACITANCE (pF) 
Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) - . 


) 30 40 50 Qo 28 56 84 112 140 
ra once VOLTAGE (VOLTS) Qg, TOTAL GATE CHARGE (nC) 
Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage 
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IRFP250/251/252/253 : N-CHANNEL . 
IRF250/251/252/253 POWER MOSFETS 


Rosie. MEASURED WITH 
CURRENT PULSE OF 2.0us 
DURATION. INITIAL T,=28°C| 
{HEATING - EFFECT 

+ OF 2.0us PULSE 1S 


Ip, DRAIN CURRENT (AMPERES) 


Rpsjon), DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


25 50 75 100 125 150 
} Ip, DRAIN CURRENT (AMPERES) Ta, AMBIENT TEMPERATURE (°C) 
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature 


Pp, POWER DISSIPATION (WATTS) 


) 20 40. 60 80 100 120 140 160 
Ta, AMBIENT TEMPERATURE (°C) 
Power Vs. Temperature Deratina Curve 
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. | N-CHANNEL 
IRF614/615 POWER MOSFETS 


FEATURES 


Lower Robs (on) 

Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


IRF6 14/615 


PRODUCT SUMMARY 
Part Number | Vos | Rosen |b 


MAXIMUM RATINGS 


| Characteristic | Symbol | IRFG14 | IRFG1S | Unit_| 
Drain-Source Voltage (1) Voss | 250 | de 
Drain-Gate Voltage (Ras=1.0MM)(1) Voor | 250 °° &#| 260 | Vde | 
Gate-Source Voltage Ves 
Continuous Drain Current Tc=25°C Ip a x ee ee ee 
Continuous Drain Current Tc= 100°C Ip Adc 

| Drain Current—Pused (3) | tm | |e 
| Gate Current—Pulsed | tw #1. | Ade _| 
Single Pulsed Avalanche Energy (4) | Eas 


Avalanche Current 
' Total Power Dissipation @ Tc=25°C 20 Watts 
0.16 W/°C 
Operating and: Storage - z 
Junction Temperature Range Ty, Tstg pede: 180 GC 
Maximum Lead Temp. for Soldering é 
Purposes, 1/8” from case for 5 seconds Te 300 


Derate above 25°C 
Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 


(3). Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=25 mH, Vgg=50V, Re=2520,Starting T=25°C 
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Electronics | 


N-CHANNEL 
IRF614/615 POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


Symbol Characteristic Min | Typ | Max |Units Test Conditions 
BVpss | Drain-Source Breakdown Voltage |250| — | — | v | Yes=OV 
| Ip=250uA 
Vasith) | Gate Threshold Voltage 2.0 V_ | Vos=Ves, Ip=250pA- 
lass | Gate-Source Leakage Forward — nA | Ves=20V 


nA | Ves=—-20V 
HA | Vos=Max. Rating Ves=0V 


lass | Gate-Source Leakage Reverse — 


Zero Gate Voltage a 


loss : 
Drain Current _ uA | Vps=Max. RatingX0.8, Ves=OV, To=125°C 
On-State Drain-Source Current (2) 
ID(on) IRF61 4 2 .O A Vps>lp(on) X Rpsvon)max. Ves= 1 OV 
ae 
IRF615 1.6 A 
Static Drain-Source On-State 
Rosin) | Resistance (2) IRF614 LT a | Vas TOV. lb=t.04 
IRF615 _ 2 
Ots Forward Transconductance (2) 0.80 | UO; Vos250V, Ip=1.0A 
Ciss Input Capacitance _ pF 


Coss | Output Capacitance _ pF | Ves=OV, Vos=25V, f=1.0MHz 


Crss_ | Reverse Transfer Capacitance _— 


taion) | Turn-On Delay Time _ 


Vpp=0.5BVpss, Ip=1.0A, Zo= 240 
ns | (MOSFET switching times are essentially 
ns_ | independent of operating temperature) 


ns | | 


nc 


tr Rise Time : — 


taoft) | Turn-Off Delay Time pau 


t; | Fall Time = 


Total Gate Charge 
(Gate-Source Plus Gate-Drain) Ves=10V, Ipb=2.0A, Vps=0.8 Max. Rating 
nc (Gate charge is essentially independent of 


operating temperature.) 


Qgs | Gate-Source Charge _ 
Qga | Gate-Drain (‘Miller’) Charge _ 


nc 


THERMAL RESISTANCE 


T= [es 
| — | 0.5 | — | K/W | Mounting surface flat, smooth, and greased 
Junction-to-Ambient SEs 80 | K/W | Free Air Operation 
Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 


Junction-to-Case 


Case-to-Sink 
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, , N-CHANNEL 
IRF614/615 POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 
[Symbol] Characteristic | Type [Win] Typ | Max 


Continuous Source Current 
(Body Diode) IRF614 


Test Conditions 


Modified MOSFET symbol 
V showing the integral 
reverse P-N junction rectifier 


Pulse Source Current 


(Body Diode) (3) IRF614) — | — 


IRF615} — | — 


Tc=25°C, Is=2.0A, Vags=OV 
Reverse Recovery Time Ty=25°C, Ip=2.0A, dip/dt=100A/us 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


Diode Forward Voltage (2) 


Rg = —' | 80ys Pulse Test | 
w wn 
© w Vos>lpion)XRpsjon) max 
: or el A 
b = 
= < 
- 
Fa z 
c w 
= © 
5 4 
3 3 
z z 
< < 
x 
3 & 
s s 
n 10 20 30 40 50 60 7 15. 30 45 65 75 90 105 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics Typical Transfer Characteristics 


OPERATI 
1S LIMITE! 
ean 


Pt Bl 

ION IN THIS AREA mai Ht 

ait eet 

Ss5--5..5——- acme 
{tT __}. 


ag? ome © 


NTIS TT 
at 


SS 


MA 


Ip, DRAIN CURRENT (AMPERES) 
Ip, DRAIN CURRENT (AMPERES) 


a 
HAST HTH 
ro Belo TINS 
° 1.0 2.0 3.0 4.0 5.0 10 2 5 10 20 50 100 200 500 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics Maximum Safe Operating Area 
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N-CHANNEL 
IRF614/615 POWER MOSFETS 


HH 
cH oH 
is 


= 
= 
hs 


= aan 
[| TTT 
aman 


7 t 
1. Duty Factor. oars 
2 


2. Per Unit Base=Ruuc=6.4 Deg. C W. 
3. Tiw-To = Poe Zinc {t). 


Ztnact/Rihuc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


t1, SQUARE WAVE PULSE DURATION (SECONDS) : 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


TT | 
(Sas Daa Ca CE Ce ae 


80ys Pulse Test 
Vps>lo(onXRpsion) Max 
a 


_ 
Sil 
. 
\ 
a 
86 


gfs, TRANSCONDUCTANCE (SIEMENS) 
ipn, REVERSE DRAIN CURRENT (AMPERES) 
on 


re) 1 2 3 4 5 6 
ip, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voitage 


Ros (on), DRAIN-TO-SOURCE ON RESISTANCE 
- (NORMALIZED) 


BVoss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 
(NORMALIZED) 


“40 0 40 80 120 160 =40 0 40 80 120 160 
Ty, JUNCTION TEMPERATURE (°C) Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature - 
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- | ——- N-CHANNEL 
IRF614/615 POWER MOSFETS 


C, CAPACITANCE (pF) 


Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 


ny 2 4 6 8 10 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Qg, TOTAL GATE CHARGE (nC) 
Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage 


Rosjon) MEASURED WITH CURRENT 

PULSE OF 2.0us DURATION. 

INITIAL Tj=25°C CHEATING 

EFFECT OF 2.0us PULSE IS MINIMAL 
wae 


HH 


Ip, DRAIN CURRENT (AMPERES) 


Ros (on) DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


is) 2 4 6 8 10 25 50 75 100 125 150 
lp, DRAIN CURRENT (AMPERES) Ta, AMBIENT TEMPERATURE (°C) 
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature 


Pp, POWER DISSIPATION (WATTS) 


0 20 40 60 80 100 120 140 


Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 
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N-CHANNEL 
IRF624/625 POWER MOSFETS 


FEATURES 


Lower Rps (on) 

Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


IRF624/625 


PRODUCT SUMMARY 
| Part Number | Vos_| Rosiom | __to__| 


MAXIMUM RATINGS 
__Charseteriatig _{Symbot | __ara4___[|_rare2s___{ unit | 
| 50 


Junction Temperature Range 


Maximum Lead Temp. for Soldering T 300 °C 
Purposes, 1/8” from case for 5 seconds t 
Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300ps, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


(4) L=12 mH, Vag=50V, Ra=25N, Starting T=25°C 


Drain-Source Voltage (1) Voss Vde 
Drain-Gate Voltage (Res=1.0MQ){1) VpcR Vdc 
Gate-Source Voltage Ves Vde 
orem 

Continuous Drain Current Tc=25°C Ip Adc 
Continuous Drain Current Tc=100°C Ip Adc 
Drain Current—Pulsed (3) lpm Adc 
Gate Current—Pulsed Iam +1.5 Adc 
Single Pulsed Avalanche Energy (4) Eas 110 7 mJ 
Avalanche Current las 3.8 
Total Power Dissipation @ Tc=25°C ee 40 Watts 
Derate above 25°C 0.32 W/°C 
Operating and Storage 55 to 150 °C 
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| : N-CHANNEL 
IRF624/625 © POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


Symbol Characteristic Min | Typ | Max [Units Test Conditions 
BVoss | Drain-Source Breakdown Voltage |250| — nay ‘9 , 
Vesith) | Gate Threshold Voltage 2.0; — Vos=Ves, Ilp=250uA 
Igss__| Gate-Source Leakage Forward —~|— Ves=20V 
lass Gate-Source Leakage Reverse —-|;j— Ves=—20V 
iss Zero Gate Voltage Nees an Vos=Max. Rating Vas=OV 
Drain Current —|- Vps=Max. RatingX0.8, Vas=OV, Tc=125°C 
On-State Drain-Source Current (2) | 
Ipjon) | IRFE24 3.8) — Vps>lpion)* Rpsionymax. Ves 10V 
IRF625 3.3) — | 
Ros(on) steer il or eee ae al Ves STON lpm. 
IRF625 —-—|- 
Ofs Forward Transconductance (2) {1.4 (6) _| Vos250V, Ip=1.9A 
Ciss | Input Capacitance — | 390 
Coss | Output Capacitance _ f150| — | pF | Ves=0V, Vps=25V, f=1.0MHz 


taion) | Turn-On Delay Time _ ns Vpp=0.5BVp¢s, Ib=3.8A, Zo= 180 


t, | Rise Time — | 24 ns_| (MOSFET switching times are essentially 
tao) | Turn-Off Delay Time — | 24 ns_ | independent of operating temperature) 


tt Fall Time oui 13 20 ns 


Total Gate Charge 


Q —|165 | 22 C 
7 (Gate-Source Plus Gate-Drain) ‘i | Ves=10V, Ip=3.8A, Vps=0.8 Max. Rating 
Qs _| Gate-Source Charge —|/40!1601 nc (Gate charge is essentially independent of 
operating temperature.) 
Qga__| Gate-Drain (“Miller”) Charge — | 7.2 P11 | nc | 


THERMAL RESISTANCE 


Rihic | Junction-to-Case 


| Rthcs | Case-to-Sink 


25 anne 


1.0 KW | Mounting surface flat, smooth, and greased 
Free Air Operation 


Junction-to-Ambient 


Notes: (1) Ty=25°C to 150°C 


(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 
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N-CHANNEL 
IRF624/625 POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Characteristic Test Conditions 


Continuous Source Current 
(Body Diode) IRF624 3.8 A 
IRF625| — ae — | 3.3 V Modified MOSFET symbol 
showing the integral 
Pulse Source Current : : a 
Ism (Body Diode) (3) IRF624); — | — 15 A reverse P-N junction rectifier 
[IRF625| — | — V 
Diode Forward Voltage (2) | _ V Tc=25°C, Is=3.8A, Vas=OV 


Reverse Recovery Time Ty=25°C, Ir=3.8A, diF/dt=100A/us 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


12 


a 
| Rev Vos=10V || 80us Pulse Test | | ot | 


les a 
Ves=7V kz 
10 Va 
2 Caza eee % 
wi 1] 
ars Vog=6.5V & 
= Y o 
< | ppp tt ty z 
= < 
ae | a a a E 
a | Resa reees E 
z | pe a a = 
<¢ 4A SS ee eee eS Oe z 
a ee é 
= ———————————— — 6 
5 ee Se 
eae PT Vgs=4.5V [| 
a ae 
aot : 
te) 20 40 60 80 100 120 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics Typical Transfer Characteristics 


10° Lt 
| 
= 
Veg=6.5V 
=a 


Ip, DRAIN CURRENT (AMPERES) 


ZT 
Mit 
Hoe 


Ip, DRAIN CURRENT (AMPERES) 


— 
CC Ct 


PUN Ds] 


0.1 
: 10 2 10 20 100 200 500 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vbs, Thal tOcoudee NOLIAGE (VOLTS) 
Typical Saturation Characteristics Maximum Safe Operating Area 
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| N-CHANNEL | 
IRF624/625 POWER MOSFETS 


VANE 


Po see 
ime oT 


HH 
iia WUE 


—— = FSS os F 
1 b 
r | | T SINGLE PULSE (TRANSISENT _| | 
citcrasanl aren 
ee 2. Per Unit Base=Ryyc=6.4 Deg. CW. Hf 


3. Twr-To=Pom Zinc (t). 


Znsct¥Renuc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


10" 
t1. SQUARE WAVE PULSE SURRon Sti. 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


i a, fee ME 2) dd 
ie cal ea Fil = 


7.6 


6.0 


lpr, REVERSE DRAIN CURRENT (AMPERES) 


gfs, TRANSCONDUCTANCE (SIEMENS) 
(a) 
to} 
Ne 
|| TAN 


=== ea Fa 
Tei8e6 Fa 


ititannan 


) 2 4 6 8 10 
; Ip, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE eine 
Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 


Pees 2a) 
deaths Slee egal Je 
Sane ee aeee 


(See 2aneee 
ecceuncaee 


BVoss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 
: (NORMALIZED) 
Ros(on), DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


~40 fe) 40 80 120 160 -40 i) 40 80 120 160 
Ty, JUNCTION TEMPERATURE (°C) Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature 
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N-CHANNEL 


IRF624/625 POWER MOSFETS 


C, CAPACITANCE (pF) 


Ros (on DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


Pp, POWER DISSIPATION (WATTS) 


Ves=0 

f=1MHz 
Ciss=Cgs+Cgd, Cgd SHORTE 
Crss=Cgd 


| | ‘CasCad 
CbsamOes ee 


Cgs+Cgd 
Cds+Cgd 


Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 


10 20 30 40 50 0 2 4 6 8 10 


Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Qg, TOTAL GATE CHARGE (nC) 
Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage 


Roston, MEASURED WITH CURRENT 
PULSE OF 2.0us DURATION. 
INITIAL Tj=25°C CHEATING EFFECT 
OF 2.0us PULSE IS MINIMAL 


ip, DRAIN CURRENT (AMPERES) 


) 4 8 12 16 20 25 50 75 100 125 150 
lp, DRAIN CURRENT (AMPERES) Ta, AMBIENT TEMPERATURE (°C) 
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature 


) 20 40 60 80 100 120 140 160 


Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 
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| : N-CHANNEL 
IRF634/635 POWER MOSFETS. 


FEATURES 


Lower Ros (on) 

Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


IRF634/635 


PRODUCT SUMMARY 
| Part Number | Vos_| Rosin | to_| 


IRF634 250V | 0.459 
IRF635 250V | 0.680 


MAXIMUM pau 
-___Ghareeteristo_| Srmbot_ | __imroag_|_inrese_ | unit | 


Drain-Source Voltage = 1) 


Drain Current—Pulsed (3) 

Gate Current—Pulsed +1.5 
Single Pulsed Avalanche Energy (4) 195 
Avalanche Current 8.1 


Total Power Dissipation @ Tc=25°C 75 
Derate above 25°C 0.60. 


Operating and Storage 
Junction Temperature Range 


—55 to 150 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% | 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=5.5 MH, Vag=50V, Re=25N), Starting T}=25°C 


SAMSUNG : in 


| N-CHANNEL 
IRF634/635 POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


Symbol Characteristic Min | Typ | Max | Units Test Conditions 
BVpss | Drain-Source Breakdown Voltage |250 Vv Vas OV 
Ip=250yuA 
Veasith) | Gate Threshold Voltage | 2.0 V_ | Vos=Ves, Ip=250pA 
lass | Gate-Source Leakage Forward ' — nA | Ves=20V 


lass Gate-Source Leakage Reverse = nA | Ves=—20V 


HA | Vos=Max. Rating Vas=0V 
— 


Zero Gate Voltage = 


loss ; re 
Drain Current = uA | Vos=Max. RatingX0.8, Ves=OV, Tc=125°C 
On-State Drain-Source Current (2) 

ID(on) IRF634 8.1 


A_ | Vos>lp(on)XRosionjmax. Ves= 10V 
IRF635 6.5 


Static Drain-Source On-State 


= a = =4.1 
Rosin) | Resistance (2) IRF634 Ves= LOVE toe aA 


IRF635 — 10} 
i |" 
|_9 Forward Transconductance (2) 2.9 UD | Vos250V, Ip=4.1A 21 
Ciss | Input Capacitance — pF 
Coss | Output Capacitance — pF | Veas=OV, Vos=25V, f=1.0MHz 
Crss_ | Reverse Transfer Capacitance _ pF 


taion) | Turn-On Delay Time _ 


: Vpp=0.5BVoss; Ip=8.1A, Zo=120 
t [RiseTime = |] 88 NS _| (MOSFET switching times are essentially 


taofty | Turn-Off Delay Time — | 31 47 ns_ | independent of operating temperature) 
| ti Fall Time — |19{ 29 ns 
t 
Total Gate Charge 
Q — | 24 | 35 Cc 
i (Gate-Source Plus Gate-Drain) a Ves=10V, Ilp=8.1A, Vps=0.8 Max. Rating 
[ Qqs Gate-Source Charge te oe leo: (Gate charge is essentially independent of 
2 + - operating temperature.) 
Qga_ | Gate-Drain (‘Miller’) Charge — | 12] 81 | nc 


THERMAL RESISTANCE 


Junction-to-Case 


Case-to-Sink ‘ K/W | Mounting surface flat, smooth, and greased 


Junction-to-Ambient K/W | Free Air Operation 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 
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IRF634/635 


N-CHANNEL 


POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Vsp 


Continuous Source Current 


Symbol Characteristic | Type |Min|Typ| Max |Units| 


Test Conditions 


tr 
Notes: 


lp, DRAIN CURRENT (AMPERES) 


Ip, DRAIN CURRENT (AMPERES) 


(1) T= 


(Body Diode) IRF634| — 8.1] A 
IRF635| — 6.5 | V_ | Modified MOSFET symbol 
showing the integral 
lev ieee Cede) aoe IRF634| — 32 | A | reverse P-N junction rectifier 
IRF635| — | — | 26 | v | 
Diode Forward Voltage (2) _ V Tc=25°C, Is=8.1A, Vas=O0V 
Reverse Recovery Time = Ty=25°C, Ir=8.1A, dir/dt=100A/ys 


25°C to 150°C (2) Pulse test: Pulse width<300yus, Duty Cycle<2% | 


(3) Repetitive rating: Pulse with limited by max. junction temperature 


24 


| ff Ves=10V | | 80xs Pulse Test ae 
® Ves =9V i 


| 
| 
| 
| 
| 
| 
| 
| 
) 


Ip, DRAIN CURRENT (AMPERES) 


20 40 60 80 


100 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics 


Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics 


lp, DRAIN CURRENT (AMPERES) 


80us Pulse Test 
Vos>lp(on)XRosion) max 


Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Transfer Characteristics 


CR 
=a 
LT OPERATION IN THIS AREA +}}-——}-—--+- 
fF —FIS LIMITED BY Rosjonf-4- Ft 
= mn 
(metal 


Pee re 
PAT Se Tt 9 


Pe 
7 YN CY 
P| tt SCAN ini 


LTT TNC 


1.0 20 100 200 500 
Paes CRARLTOSSUHCE Morreee (VOLTS) 
Maximum Safe Operating Area 
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IRF634/635 


N-CHANNEL 
POWER MOSFETS 


° 
a 


1. Duty Factor, = 


y 


2. Per Unit Base=Rine=6.4 Deg. C W. 


Zthsc(O/Rinsc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


5 10° 2 


10” 


t1. SQUARE WAVE PULSE DURATION (SECONDS) ; 
Maximum Effective Transient Thermal impedance Junction- to-Case Vs. Pulse Duration 


80us Pulse Test 
Vos>to(on)XRosion) 


Saas ann EEE a 


gts, TRANSCONDUCTANCE (SIEMENS) 


4 8 12 16 20 
Ip, DRAIN CURRENT (AMPERES) 
Typical Transcounductance Vs. Drain Current 


BVoss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 
(NORMALIZED) 


~40 ) 40 80 120 160 
Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature 


lpr, REVERSE DRAIN CURRENT (AMPERES) 


Ros (on), DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


10? 
5 
2 
10 
5 
—_ 
al_f 
ll 
re 
nes 
== 
a 
_ 
UL 
0.1 
0 1 2 3 q-* 5 6 


Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Source—Drain Diode Forward Voltage 


—40 0 40 80 120 160 
Ty, JUNCTION TEMPERATURE (°C) 
Normalized On-Resistance Vs. Temperature 


SAMSUNG 


147 


IRF634/635 


N-CHANNEL 


- POWER MOSFETS 


f=1MHz 
Ciss=Cgs+Cgd, Cgd SHORTED 
Crss=Cgd 


Coss=Cgs+ 


C, CAPACITANCE (pF) 


Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Capacitance Vs. Drain to Source Voltage 


Rosjony MEASURED WITH CURRENT 
PULSE OF 2.0us DURATION. 

INITIAL Tj=25°C CHEATING EFFECT 
OF 2.0us PULSE IS MINIMAL 


Ros ton, ORAIN-TO-SOURCE ON RESISTANCE (OHMS) 


8 16 24 32 40 


Ip, DRAIN CURRENT (AMPERES) 
Typical On-Resistance Vs. Drain Current 


Pp, POWER DISSIPATION (WATTS) 


0 20 40 60 80 100 120 140 160 


Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 


Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 


tp, DRAIN CURRENT (AMPERES) 


Qg, TOTAL GATE CHARGE (nC) 
Typical Gate Charge Vs. Gate-To-Source Voltage 


Ta, AMBIENT TEMPERATURE (°C) 
Maximum Drain Current Vs. Case Temperature 
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IRF644/645 N-CHANNEL 
IRFP244/245 POWER MOSFETS 


FEATURES 


Lower Ros (on) 

Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


IRF644/645 


PRODUCT SUMMARY 
| _PartNumber | Vos_| Rosin | lo__| 


IRF644/IRFP244 250V | 0.280 14A 
250V | 0.349 13A 


MAXIMUM RATINGS 


= IRF644 IRF645 
Characteristic Symbol IRFP244 IRFP245 unit | 
250 Vdc 


Drain-Source Voltage (1) Voss 
Drain-Gate. Voltage (Res=1.0M0Q)(1) 
Gate-Source Voltage 

Continuous Drain Current Tc=25°C 
Continuous Drain Current Tc=100°C 
Drain Current—Pulsed (3) 

Gate Current—Pulsed 


Single Pulsed Avalanche Energy (4) — 


Avalanche Current 
Total Power Dissipation @ Tc=25°C 125 Watts 
. Derate above 25°C 1.0 W/°C 
Operating and Storage ae ° 
Junction Temperature Range Ty, Tstg 55 to 150 C 
Maximum Lead Temp. for Soldering T 300 °C 
Purposes, 1/8” from case for 5 seconds . 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=4 mH, Vag=50V, Re=250, Starting T7=25°C 


IRF645/IRFP245 


IRFP244/245 
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IRF644/645 N-CHANNEL 
IRFP244/245 POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


Symbol Characteristic in| Typ | Max |Units Test Conditions 
BVpss | Drain-Source Breakdown Voltage Vv hae as A 
Vesith) | Gate Threshold Voltage Vv pve Ip=250pA 1 
Lee | Gate-Source Leakage Forward nA | Ves=20V 
lass | Gate-Source Leakage Reverse i= nA | Vas=—20V “| 
loss | 22" Gate Voltage HA | Vos=Max. Rating Ves=O0V | 


HA | Vops=Max. RatingX0.8, Vas=OV, Tc=125°C 


Drain Current 
On-State Drain-Source Current (2) 


Ipjon) | IRF644/IRFP244 
IRF645/IRFP245 


A_| Vos>lp(on)XRpsionymax. Vas= 10V. 


Static Drain-Source On-State 


Resistance (2) _ |- 0.23] 0.28 | 2 | Ves=10V, Ip=8.0A | 


Q 
UO | Vos250V, Inp=8.0A 


Ves=OV, Vos=25V, f=1.0MHz 


Rpsvon) 


t 


Ots Forward Transconductance (2) 


Ciss | Input Capacitance 


Coss | Output Capacitance 


Crss_ | Reverse Transfer Capacitance pF 
tajon) | Turn-On Delay Time ns 
Vop=0.5BVpss, Ip=14A, Zo=9.10 


tr Rise Time NS_| (MOSFET switching times are essentially 


ns_ | independent of operating temperature) 


taotty | Turn-Off Delay Time 


tr Fall Time — | 49 | 74 ns 
Total Gate Charge 
— | 39 | 59 
Qg (Gate-Source Plus Gate-Drain) ne Ves=10V, Ip=14A, Vps=0.8 Max. Rating 
Qs | Gate-Source Charge —|66!99 1 nc (Gate charge is essentially independent of 
8 operating temperature.) 
Qga | Gate-Drain (‘‘Miller”) Charge — | 20 | 30 nc 


THERMAL RESISTANCE 


Symbol | Characteristic a IRFe44-5 | IRFP244-4 unt Test Conditions 


Junction-to-Case 1.0 1.0 

Rincs owes to-Sink K/W Mounting surface flat, 
smooth, and greased | 
ten! to-Ambient K/W | Free Air Operation 


Notes: (1) Ty=25°C to 150°C . 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temp. ature 
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IRF644/645 N-CHANNEL 
IRFP244/245 | POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Characteristic Test Conditions 
Continuous Source Current |IRF644/ 
(Body Diode) IRFP244| — A 
IRF645/ Modified MOSFET symbol 
IRFP245| — V_ {showing the integral 
Pulse Source Current TIRF6 44/ reverse P-N junction rectifier 
SM | (Body Doide) (3) IRFP244| — A | 
IRF645/ 
IRFP245/} — | — V 
Vso |Diode Forward Voltage (2) ~_ | _ V {Te =25°C, Is=14A, Vas=0V 
Reverse Recovery Time _ Ty=25°C, Ir =14A, di-/dt=100A/us 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300yus, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


40 


he 


80us Pulse Test 
Vps>loon)XRogion) Max 
Poca et 


80us Pulse Test 
—— 


@ 
to 


Ves= 8V 


24 


lp, DRAIN CURRENT (AMPERES) 


Ip, ORAIN CURRENT (AMPERES) 


10 20 30 40 50 60 2 4 6 8 10 12 14 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics Typical Transfer Characteristics 


40 


32 


is Pulse Test 


'p, DRAIN CURRENT (AMPERES) 


lp, DRAIN CURRENT (AMPERES) 


Zt ae 


0) ES SS NY SS 


1 2 3 4 5 ‘40 2 +5 10 20 50 100 200 500 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics © Maximum Safe Operating Area 
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IRF644/645 | N-CHANNEL 


IRFP244/245 


POWER MOSFETS 


Zrnsct/Rinsc, NORMALIZED EFFECTIVE TRANSIENT Zinsct/Rtnac, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) THERMAL IMPEDANCE (PER UNIT) 


gfs, TRANSCONDUCTANCE (SIEMENS) 


NCH 
WA 
i 

ANT 
WUT 


BI 
at 
\ 


\ 


HT INA 


im 


iT | | NAT 
TT 
aie 


1. Duty Factor, pat : 

2 
2. Per Unit Base=Rmyc=6.4 Deg. C W. 
3. Tam-To=Pom Zine (t). 


107 10° 
tt. SQUARE WAVE PULSE DURATION (SECONDS) : 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


For IRF644-5 


1. Duty Factor, On 
a 

2. Per Unit Base=Ryic=6.4 Deg. CW. 

3. Taw-To=Pom Zinc (t). 


“198° 5 10% 2 107 2 5 10° 2 5 1 2 5 10 


1. SQUARE WAVE PULSE DURATION (SECONDS) 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 
For IRFP244-5 


=====aae === 


: = 
80us Pulse Test 
Vos>lpjonyXRosion) Max 


Ipr, REVERSE DRAIN CURRENT (AMPERES) 
a 


1.0 
i) 8 16 24 32 40 fs) 0.4 0.8 1.2 1.6 2.0 2.4 
'p, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 
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IRF644/645 
IRFP244/245 


N-CHANNEL 
POWER MOSFETS 


BVpss. DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 
(NORMALIZED) 


-40 0 40 80 120 160 
Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature 


3000 
~+ Vas=0 + ae be 
f=1MHz 
2400} Ciss=Cgs+Cgd, Cgd SHORTED 
Crss=Cgd 
I 
g Coss =Cgs + seCo_ 
wW 1800 
F4 
Lad 
Oo 
< 
& 12008 
oO 
re) 
600 


AS RTE RS NY EA CISS bmmnera)pormnsmen] 
} A A CA ce aS Se ee 


10 20 30 40 50 


Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Capacitance Vs. Drain to Source Voltage 


2 


Roston) MEASURED WITH CURREN 
PULSE OF 2.0us DURATION. 
INITIAL T;=25°C CHEATING EFFECT 
OF 2.0ys PULSE IS MINIMA\ L 


Ros (on) DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


15 30 45 60 75 


Ip, DRAIN CURRENT (AMPERES) 
Typical On-Resistance Vs. Drain Current 


Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) FR ee CRMALBEDY 


Ip, DRAIN CURRENT (AMPERES) 


2.5 


rd 
° 


- 
oO 


-40 ) 40 80 120 160 
Ty, JUNCTION TEMPERATURE (°C) 
Normalized On-Resistance Vs. Temperature 


12 24 36 48 60 
Qg, TOTAL GATE CHARGE (nC) 
Typical Gate Charge Vs. Gate-To-Source Voltage 


25 50 75 100 125 150 


Ta, AMBIENT TEMPERATURE (°C) 
Maximum Drain Current Vs. Case Temperature 
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IRF644/645 - N-CHANNEL 
IRFP244/245 POWER MOSFETS 


160 
140 
F 120 
< 
= 
Z 100 
9° 
< 
& 80 
2 
a 
§ 60 
3 
2 
. 40 
a 
a 
20 
0 20. 40. 60 80 100 120. 140 16C 


Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 
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IRFP254/255 N-CHANNEL 
IRF254/255 POWER MOSFETS 


FEATURES 


Lower Ros (on) 

Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


- IRFP254/255 - 
TO-3 


PRODUCT SUMMARY 
[Pan Number | Vos | Rosen [lo | 


IRFP254/IRF254 250V | 0.140 
250V | 0.17 


MAXIMUM RATINGS 


IRFP255/IRF255 


L IRF254/255 


Characteristic Symbol one Nope Unit 
Drain-Source Voltage (1) Voss 250 | 250 | Vde 
| Drain-Gate Voltage (Ras=1.OMQ)(1) VpGR 250 250 | Vdc | 
Gate-Source Voltage | Ves +20 | Vde 
| Continuous Drain Current Tc=25°C | Ip 23 | 21 | Adc 
| Continuous Drain Current Tc=100°C | Ib 15 ; 13 | Adc 
| Drain Current—Pulsed (3) | lom 92 We 84 | Ade 
Gate Current—Pulsed lam +1.5 - | Adc 
Single Pulsed Avalanche Energy (4) | Eas 800 L mJ 
Avalanche Current las 23 A 
Total Power Dissipation @ Tc=25°C Pp 150 ] Watts 
Derate above 25°C 1.2 | Ww/°C a 
ein Lee Range Ty, Tstg Rita tsia “e 
Maximum Lead Temp. for Soldering 7 300 °C 
Purposes, 1/8” from case for 5 seconds 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=3 mH, Vag=50V, Re=25N, Starting T=25°C 
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IRFP254/255 | N-CHANNEL | 
IRF254/255 Ad POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


| Symbol | Characteristic Min | we on Test Conditions 
Ves=0V 
BVpss | Drain-Source Breakdown Voltage lp=250yA 
Vesith) |} Gate Threshold Voltage — | 4.0 V_ | Vos=Ves, lb=250uA 
( 
lass | Gate-Source Leakage Forward — | — | 100 Vaes=20V 
lass | Gate-Source Leakage Reverse — | — |-100 Ves=—20V 
— | — | 250 A | Vos=Max. Rating Ves=O0V 
ee Zero Gate Voltage u 
| Drain Current — | — |1000} pA | Vps=Max. RatingX0.8, Ves=OV, Tc=125°C 
On-State Drain-Source Current (2) 
Ip(on) LBEpeoe nie 54 ee — iz = A Vos>lp(on) X Rosion)max. Ves= 1 OV 
- | | IRFP255/IRF255 21 jise _ A 
Static Drain-Source On-State 
Rpsion) | Resistance (2) — 10.098} 0.14) 0 
IRFP254/IRF254 4 Ves=10V, Ip=13A 
L_ ‘Ves + 
[ IRFP255/IRF255 — 10.14 0.17 | Q 1 
| fs Forward Transconductance (2) a 1/185 _ io { Vpos250V, Ip=13A = 
_—}. 
Ciss_| Input Capacitance _ |2890 _ pF + 
L Te _t — | 
| Coss | Output Capacitance ae 1876 _ pF | Vas=OV, Vos=25V, f=1.0OMHz 
Crss_ | Reverse Transfer Capacitance + boas ae ase dom pF | z 
i ae a 
t Turn-On Delay Time — 119 29 ns 
|e er {| _<* | | Vop=0.5BVpss, Ip=22A, Zo=6.220 
| t | Rise Time — | 84 | 130 | ns | (MOSFET switching times are essentially 
8 | , 
| tatort | Turn-Off Delay Time — |75 |! 1101] ns | independent of operating temperature) 
_| +— 2a 
| tt Fall Time ‘ion 65 L 98 ns | 4 
Total Gate Charge 
— | 87 | 130 C 
Qg (Gate-Source Plus Gate-Drain) ‘ Ves=10V, Ip=22A, Vps=0.8 Max. Rating 
| oe nae a eee 1 | G . - : f 
Qgs_| Gate-Source Charge | - 14 20 nc (Gate charge is essentially independent o 
r + + operating temperature.) 
Qga | Gate-Drain (‘Miller’) Charge — | 73; 110] nc 


THERMAL RESISTANCE 


Characteristic IRF254-5 Test Conditions 


Rtnuc | Junction-to-Case 
L 


Rtnes Case-to-Sink 0.12 K/W | Mounting surface flat, 


smooth, and greased 
Ic g 


Free Air Operation 


|__| IRFP254-5 
Junction-to-Ambient 


MAX 0.83 

TYP 0.24 

MAX 40 - 
Notes: (1) Ty=25°C to 150°C 


(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 
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IRFP254/255 N-CHANNEL 
IRF254/255 POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Characteristic Test Conditions 


Continuous Source Current 
(Body Diode) IRFP254, IRF254 


IRFP255, IRF255 | —. 


Vv Modified MOSFET symbol 


f owi : 
Is a Pulse Source Current(Body Diode) = A SAMA Bie re RectitiGe 
M | (3) IRFP254, IRF254 J 
iz IRFP255, IRF255 | — v_| | 
| Vsp lL Blede Forward Voltage (2) io V Tc=25°C, Is=23A, Ves=O0V | 


Reverse Recovery Time Ty=25°C, Ip= 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300yus, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


22A, dle/dt=100A/us 


i “Ves=10V | | sous Pulse Test |_| Pulse Test 
‘Ves=9V 
Vas=8V 
tl 


———} 
80us Pulse Test 
Vos>lojon)XFipson) max 


lp, DRAIN CURRENT (AMPERES) 
ip, DRAIN CURRENT (AMPERES) 


a jms 
We 
0 10 20 30 40 50 60 0 1 2 3 4 5 6 7 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics Typical Transfer Characteristics 


as iN 
NUT 
CTH CoN 


4 H 


tp, DRAIN CURRENT (AMPERES) 


ip, DRAIN CURRENT (AMPERES) 


Hi 
; Saiiimmeaiiiion 
ob ELT TH! 
1.0 2 10 100 200 500 
Vee. oakinioscnce voutaas ont Vos, ‘DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics Maximum Safe Operating Area 
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IRFP254/255 N-CHANNEL. 
IRF254/255 POWER MOSFETS 


— 


Se Bi 


=~ — <0 tT 


THERMAL IMPEDANCE (PER UNIT) 


GLE PULSE (TRANSISENT | _| 1. Duty Factor, O=_' 
THERMAL IMPEDANCE) - & 
2. Per Unit Base=Ryjc=6.4 Deg. CW. 


Le 
aanil CH H 3. TweTo=Pom Znuc Ut). 
5 108 


Ztnsct¥Rinic, NORMALIZED EFFECTIVE TRANSIENT 


2 5 10° 2 5 107 2 5 10° 2 5 1 2 5 10 
ti, SQUARE WAVE PULSE DURATION (SECONDS) 

Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 

For IRF254/255 


a 


Pata PULCE (TRANSIENT 
1. Duty Factor, D= 


arta THERMAL IMPEDANCE) 
anu Ht 2. Per Unit Base= a 4 Deg. CW. 
3. Ty To=Pom Zinc (t). 


Ztnsclt¥Rinsc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


“10° 5 107 5 10° 107 10° 10 
ti. SQUARE WAVE PULSE DURATION (SECONDS) 


Maximum Effective Transient Thermal Impedance Junction-to-Case Vs. Pulse Duration 
For IRFP254/255 


aut 
mal 


ol LT UTHTT TU tT 


gfs, TRANSCONDUCTANCE (SIEMENS) 


lpr, REVERSE DRAIN CURRENT (AMPERES) 


= 
a 
' 
) 10 20 30 40 50 1 ; 
Ip, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 
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IRFP254/255 
IRF254/255 


N-CHANNEL 
POWER MOSFETS 


1.25 


1.15 


la 


BVpss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 
(NORMALIZED) 


C, CAPACITANCE (pF) 


Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature 


Ves=0 

f=1MHz au les 
Ciss=Cgs+Cgd, Cgd SHORTED 
Crss=Cgd 


0 10 20 30 40 50 


Ros (on) DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Capacitance Vs. Drain to Source Voltage 


Rosion) MEASURED WITH CURRENT 

PULSE OF 2.0us DURATION. 

INITIAL T}=25°C CHEATING EFFECT 

OF 2.0us PULSE IS MINIMAL 
faa pee 


+ 
Ves=10V 
—" 


0 20 40 60 80 100 


Ip, DRAIN CURRENT (AMPERES) 
Typical On-Resistance Vs. Drain Current 


Ros(on), DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 


ip, ORAIN CURRENT (AMPERES) 


= 
an 


_ 
{2} 


| 


0.5 


120 160 
Ty, JUNCTION TEMPERATURE (°C) 
Normalized On-Resistance Vs. Temperature 


0) 25 50 75 100 125 
Qg, TOTAL GATE CHARGE (nC) 
Typical Gate Charge Vs. Gate-To-Source Volitége 


25 50 75 100 125 150 


Ta, AMBIENT TEMPERATURE (°C) 
Maximum Drain Current Vs. Case Temperature 
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- IRFP254/255 | N-CHANNEL 
IRF254/255 POWER MOSFETS 


160 


140 


Pp, POWER DISSIPATION (WATTS) 
@ 
is] 
G 


ie) 20 40 60 80 100 120 140 160 


Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 
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| N-CHANNEL 
IRF710/711/712/713 POWER MOSFETS 


FEATURES 


Lower Robs (on) 

Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure - 
Lower input capacitance 

Extended safe operating area 

Improved high temperature reliability 


IRF7 10/711/712/713 


PRODUCT SUMMARY 


Part Number 


IRF710 


IRF711 


IRF712 


IRF713 


MAXIMUM RATINGS 


Drain-Source Voltage (1) 
Drain-Gate Voltage (Res=1.0MM)(1) 
Gate-Source Voltage 

Continuous Drain Current Tc=25°C 
Continuous Drain Current Tc=100°C 
Drain Current—Pulsed (3) 

Gate Current—Pulsed 

Single Pulsed Avalanche Energy (4) 
Avalanche Current 


Total Power Dissipation @ Tc=25°C 
Foner above 25°C 


120 
2.0 


36 
0.27 


Operating and Storage 
Junction to Case 
Maximum Lead Temp. for Soldering 
Purposes, 1/8” from case for 5 seconds 
Notes: (1) Ty=25°C to 150°C 

(2) Pulse test: Pulse width<300us, Duty Cycle<2% 

(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=53 mH, Vag=50V, Re=250, Starting T=25°C 


—55 to 150 


300 


& SAMSUNG | | 161 


IRF 


ee oe _ N-CHANNEL 
710/711/712/713 POWER MOSFETS 


ELECTRICAL CHARACTERISTICS aeabeee unless otherwise specified) 


Symbol Characteristic Min | Typ | Max | Units Test Conditions 


Drain-Source Breakdown Voltage 


IRF711/713 _ |350 Ip=250yA 


lass 


lass 


loss 


| IRF710/712 400) — | — | Vv. | Mas=O¥ 
BVpss 

wii” 

40 | V 


Vasith) | Gate Threshold Voltage 2.0 


Vos=Ves, Ip=250uA 
Gate-Source Leakage Forward - | — | 100 | nA | Ves=20V 


Gate-Source Leakage Reverse | ~ | — [-100] nA | Vas=—20V 


ID(on) Vps>lp(on)X Rps(on)max. Ves= 10V 
IRF712/713 dit | ee ce A 


Static Drain-Source On-State 
Resistance (2) . —|/|3.2! 3.6 0) 
Rosion) | IRF710/711 Ves=10V, Ip=1.1A 
3.5 


Drain Current — 1000] yA | Vps=Max. RatingX0.8, Ves=OV, Tc=125°C 
On-State Drain-Source Current (2) 20 A 
IRF710/711 : 


IRF712/713 —|3. a 
Gts Forward Transconductance (2) 0.5] 1.0 2 U_ | Vps250V, Ip=1.1A _ 
Ciss_ | Input Capacitance _ 2 pF 
Coss | Output Capacitance —_— pF | Ves=OV, Vos=25V, f=1.0MHz 
Crss_| Reverse Transfer Capacitance _ heat pF 
tajon) | Turn-On Deiay Time _- ns 


Vop=0.5BVpss, Ip=2.0A, Zo=240 


tr 


tr | Rise Time — | 9-9; 15 | NS _| (MOSFET switching times are essentially 
| tacort) | Turn-Off Delay Time | — | 21 32 ns_ | independent of operating temperature) 
11 


Fall Time — - 


— |7.7] 12 
Qs (Gate-Source Plus Gate-Drain) ne Ves=10V, Ip=2.0A, Vops=0.8 Max. Rating 
Qys_| Gate-Source Charge —l12! 149 nc. | (Gate charge is essentially independent of 


Total Gate Charge 


operating temperature.) 


Gate-Drain (“Miller”) Charge — |4.0] 5.9 | nc 


THERMAL RESISTANCE 


Junction-to-Case | — | 
Case-to-Sink | — | 5 /W | Mounting surface flat, smooth, and greased 


Junction-to-Ambient 


_ /W | Free Air Operation 


Notes: 


(1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<x2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 


SAMSUNG “6 BA ets 


IRF710/711/712/713 


N-CHANNEL 
POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Notes: 


Characteristic Test Conditions 
IRF710 
ts | Continuous Source Current |IRF711 . 
(Body Diode) (IRF712 
IRF713| — A Modified MOSFET symbol 
T showing the integral 
IRF710} _ A | reverse P-N junction rectifier 
ism | Pulse Source Current al 1 
(Body Diode) (3) IRF712| _ A 
IRF713 
|= v_ | Tc=25°C, Is=2.0A, Veg=OV 
Vsr | Diode Forward Voltage (2) 
peels _ v Tc=25°C, Ils=1.7A, Veg=0V 
. _| 
Reverse Recovery Time Ty=25°C, lr-=2.0A, dir/dt=100A/us 


(1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 


(3) Repetitive rating: Pulse with limited by max. junction temperature 


Ous Pulse Test— 


Ip, DRAIN CURRENT (AMPERES) 


Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics 


80ys Pulse Test 


tp, DRAIN CURRENT (AMPERES) 


Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics 


ip, DRAIN CURRENT (AMPERES) 


Ip, DRAIN CURRENT (AMPERES) 


80us Pulse Test 
Vos? lojon)% Rosen max 


Ty=125°C 

Tj=25°C 

Ty=-55°C 
eo 


2 6 8 10. 42. «+14 
Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Transfer Characteristics 


ee 


M4 


VniAa 


2 5 10 20 .50 
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Maximum Safe Operating Area 


100 200- 500 


es 
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IRF71017411712/713 


_N-CHANNEL — 
POWER MOSFETS 


a 


omen 
2a 
pf. SINGLE PULSE (TRANSIENT 


THERMAL IMPEDANCE) 


me 
3 ant 
ro 


ae 
aes 


"ZensctRinsc» NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


“105 5 10° 2 


gts, TRANSCONDUCTANCE (SIEMENS) 


Tl 
Saal 
5 


10° 


2 5 107 


18) 0.22 0.44 0.66 0.88 1.1 1.32 1.54 1.76 1.98 2.2 


Ip, DRAI 


IN CURRENT (AMPERES) 


Typical Transconductance Vs. Drain Current 


BVpss. DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 
(NORMALIZED) 


Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature 


Ipr, REVERSE DRAIN CURRENT (AMPERES) 


Rosion), DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


2 


1. Duty Factor. p=te 
t 


va 
2. Per Unit Base=Ryjc=6.4 Deg. CW. 


3. Taw-To=Pom Zinc (t). 


: 5 10°' 2 5 4 2 5 10 
ti. SQUARE WAVE PULSE DURATION (SECONDS) ; 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


1.0 2.0 3.0 4.0 5.0 6.0 


Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Source—Drain Diode Forward Voltage 


Ty, JUNCTION TEMPERATURE (°C) 
Normalized On-Resistance Vs. Temperature 
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IRF710/711/712/713 


N-CHANNEL 


POWER MOSFETS 


C, CAPACITANCE (pF) 


Rosion), DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


Pp, POWER DISSIPATION (WATTS) 


Ves=0 
f=1MHz 
Ciss=Cgs+Cgd, wins SHORTED 
| Crss=Cgd" 1 r 
Cgs Cgd 
Cgs+Cgd 


Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical.Capacitance Vs. Drain to Source Voltage 


PE | Ves=10V + tt 


is i 
i a At 
aay a ae 
Sees 490888 
meal 


Rogie) MEASURED WITH 
CURRENT PULSE OF 2.0ys 

DURATION. INITIAL T,=25°C. 
(HEATING EFFECT OF 2.0ys 


0 1 2 3 4 5 € 7 8 9 10 
lp, DRAIN CURRENT (AMPERES) 
Typical On-Resistance Vs. Drain Current 


40 
30 
N 
20 
10 N 
Q 20 40 60 s0 100 120 140 160 


Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 


Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 


ip, DRAIN CURRENT (AMPERES) 


Qg, TOTAL GATE CHARGE (nC) 
Typical Gate Charge Vs. Gate-To-Source Voltage 


25 50 75 100 125 150 


Ta, AMBIENT TEMPERATURE (°C) 
Maximum Drain Current Vs. Case Temperature 
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IRF720/721/722/723 
IRFP320/321/322/323 N-CHANNEL 
IRF320/321/322/323 POWER MOSFETS 


FEATURES 


Lower Rps (on) 

improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


PRODUCT SUMMARY 
| PartNumber | Vos_| Rosin | to_| 


IRF722 
IRFP322 


IRF720 
IRFP320 
IRF320 


IRF721 
IRFP321 
IRF321 


Gate-Source Voltage ~ 
Continuous Drain Current Tc=25°C 
Continuous Drain Current Tc=100°C 


Total Power Dissipation @ Tc=2 
Derate above 25°C 


Operating and Storage 
Junction to Case’ 


Maximum Lead Temp. for Soldering 
Purposes, 1/8” from case for 5 seconds 
Notes: (1) Tj=25°C to 150°C 

(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=31 mH, Vag=50V, Ra=250, Starting T=25°C 


5°C 


0.40 


—55 to 150 
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IRF720/721/722/723 
IRFP320/321/322/323 
IRF320/321/322/323 


N-CHANNEL 
POWER MOSFETS | 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


Symbol] —__Characteitc [Min] Typ | Max [Unite 


Drain-Source Breakdown Voltage 


Test Conditions 


BV IRF7 20/IRFP320/IRF320 400 Ves=0V 
OSS | IRF722/IRFP322/IRF322 
Ip=250puA 
IRF721/RFP321/IRF321 350 
IRF723/IRFP323/IRF323 
Vasith) | Gate Threshold Voltage 2.0 Vps=Vas, Ip=250uA 
less | Gate-Source Leakage Forward — Ves=20V 
Iass | Gate-Source Leakage Reverse —_ Ves=— 20V 
logs | Zero Gate Voltage = Vos=Max. Rating Ves=0V 
Drain Current — Vps=Max. RatingX0.8, Vas=OV, Tc=125°C 
| 
On-State Drain-Source Current (2) 
IRF7 20/IRFP320/IRF320 3.3 
I XR Ves=10V 
Don) | IRF721/IRFP321 /IRF321 Vps7lo(on)XRostonymax. Vas= 10 
IRF722/IRFP322/IRF322 28 
IRF723/IRFP323/IRF323 : 
Static Drain-Source On-State 
Resistance (2) 
Rpsion) | IRF720/IRFP320/IRF320 — Ves=10V, Ip=1.8A 
IRF721/IRFP321/IRF321 
IRF722/IRFP322/IRF322 = 
IRF7 23/IRFP323/IRF323 
Ots Forward Transconductance (2) 1.0 Vps250V, Ip=1.8A 


Input Capacitance 


Output Capacitance 


Reverse Transfer Capacitance 


Vos=OV, Vps=25V, f=1.0MHz 


Turn-On Delay Time 


tr ' | Rise Time 


taioft) | Turn-Off Delay Time 


te Fall Time 


Vop=0.5BVpss, Ip=3.3A, Zo= 182 
(MOSFET switching times are essentially 
independent of operating temperature) 


Total Gate Charge 


Qs (Gate-Source Plus Gate-Drain) 


Qgs | Gate-Source Charge 
Qga | Gate-Drain (‘Miller’) Charge 


THERMAL RESISTANCE 


| Symbol | Characteristic 


Junction-to-Case 


Case-to-Sink 


Junction-to-Ambient 


Notes: (1) Tj=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 


Vas=10V, Ip=9.2A, Vos=0.8 Max. Rating 
(Gate charge is essentially independent of 
operating temperature.) 


Mounting surface flat, 
smooth, and greased 
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IRF720/721/722/723 


IRFP320/321/322/323 


IRF320/321/322/323 


N-CHANNEL 
POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


| Symbol Characteristic Min | Typ | Max |Units Test Conditions 


Continuous Source Curren 


t 


(Body Diode) 
Is IRF7 20/IRFP320/IRF320 —|/— |] 33 A 
IRF721/IRFP321/IRF321 
IRF722/IRFP322/IRF322 las oe A 
IRF723/IRFP323/IRF323 , all Modified MOSFET symbol 
Pulse Source Current(Body Diode)(3) showing the integral i 
ii IRF720/IRFP320/IRF320 bay Soe 13 | A reverse P-N junction rectifier 
IRF721/RFP321/IRF321 
IRF7 22/IRFP322/IRF322 oo 11 A 
IRF7 23/IRFP323/RF323 
Diode Forward Voitage (2) 
Vsp_ | IRF720/IRFP320/IRF320 —|/— {| 1.8 V Tc=25°C, Is=3.3A, Vas=OV 
IRF721/IRFP321/IRF321 
IRF722/IRFP322/IRF322 . = = 
IRF723/IRFP323/IRF323 [ ogo (ine (iss (a ec 
tir Reverse Recovery Time — |270 ns | Tj=25°C, Ip=3.3A, dle/dt=100A/uS 
Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
80yus Pulse Test re Ne ae A 
is Vos=5. 
rt a 
& 
= F 
= < 
lod 
g i 
g 
: 3 
= z 
z s 
: co 
3 6 


) 50 100 150 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics 


200 


Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Transfer Characteristics | 
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IRF720/7211722/723 
IRFP320/321/322/323 | : N-CHANNEL 
IRF320/321/322/323 POWER MOSFETS 


80ys Pulse Test 


ip, DRAIN CURRENT (AMPERES) 
Ip, DRAIN CURRENT (AMPERES) 


sf — ; 
ae 
ithuc = |. 
SINGLE PULSE 


) 4 8 12 16 20 10 2 5 10 20 50 100 200 500 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics Maximum Safe Operating Area 
~ 2 Lt } i 4 rit . CA +++ + i ees Be mn i ' 
4 “ 4 4 
Ww | | | | | TI ry 
2. to-+—+ : 
g¢ ES 
2 i 
i > 9 5f0=05 3 { i 
> : : 
2% eae +t + rir | ro 
nr is +—+—+4 +} pt +t +tii4 } | }. t+ 
ra D=0.2 aa | i 
ue 0.2 al +4 t + + 
ad iz Lt tity NOTES 
we D=0.1 ie TT 
aS 01 +4 Prva 
25 D=0.05 = — +4 Ht + 
2 +t 
= —H { 
3 = 0.05} 220-02 TORT et HH il Lm 
<a" 2 f SINGLE PULSE (TRANSIENT _ Pry TI \. 
gu D=0.01 THERMAL IMPEDANCE) : T 
é e : Tt —+~ t TT 1. Duty Factor. D=t. 
= 1 t. 
3 «0.02 fe Ta IT Te T si 2. Per Unit Base=Rinjc=3.12 Deg. CW 
3 i iff { 3. Ty To=Pom Zinc (t). 
N ; ee, 
0.01 
10° 5° 10° 2 5 10°° 2 5 10% 2 5 10° 2 5 1 2 5 10 


t1. SQUARE WAVE PULSE DURATION (SECONDS) ; 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


For IRF720-3 And IRF320-3 


+ +}+— tt} ae an 
Pt =o] eee a ED 
ee ee een oe —— | 

aaa 
YT eee || 
=~ mee 


oor ane 
ear i 
lim 


a ar 
a a a OA 


ae SINGLE PULSE (TRANSIENT 
— ai THERMAL IMPEDANCE) 


1. Duty Factor, Da 
a 


2. Per Unit Base=Rnjc53.12 Deg. C.W 
3. Ti-To=Pom Zac (t). 


ZthuctOfRtnsc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


107 
ti. SQUARE WAVE PULSE DURATION (SECONDS) 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


For IRFP320-3 


5 10“ 2 5 106° 2 


% SAMSUNG BR pes 


IRF720/721/722/723 
IRFP320/321/322/323 
IRF320/321/322/323 


 NSCHANNEL . - 
POWER MOSFETS | 


(NORMALIZED) gts, TRANSCONDUCTANCE (SIMENS) 


BVoss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 


C, CAPACITANCE (pF) 


° 
re) 
o 


0.75 


80us Pulse Test 
Vos>lofon)%Roston. max 


lpr, REVERSE DRAIN CURRENT (AMPERES) 


1 
Ip, DRAIN. CURRENT (AMPERES) 
Typical Transconductance Vs. Drain Current 


0.85 


Rosion), DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


—40 


0 40 80 
Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature 


120 


pA he 


f=1MHz 
Ciss=Cgs+Cgd, Cds SHORTED 
Crss=Cgd 


id 
Coss=Cde+—88 84. 
Cc Cgd 


Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 


Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Capacitance Vs. Drain to Source Voltage 


Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Source—Drain Diode Forward Voltage 


-40 ) 40 80 120 
Ty, JUNCTION TEMPERATURE (°C) 
Normalized On-Resistance Vs. Temperature 


160 


25 


20 


) 12 16 20 
“oO, TOTAL GATE CHARGE (nC) 
Typical Gate Charge Vs. Gate-To-Source Voltage 
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IRF720/721/722/723 
IRFP320/321/322/323 N-CHANNEL 
IRF320/321/322/323 POWER MOSFETS 


nen ae eee slice fecal Mele alls Nica eel 
a 
: / 
= 
gt] | | ew VA fel 
: / j aes 
Vgs=20V a 
SSE cc tee 2 ceases 
e rn 
; / : Eee 
ra - ae 
« ~ — 
: fhe : RSE SEE 
° < — ps 
: : SF oe el 
& ° : | —~s ~ 
2 z a 
. Rosi) MEASURED WITH < aah 
in CURRENT PULSE OF 2.0ys ra — 4 
z DURATION. INITIAL T,=25°C. sy Ne 
= (HEATING EFFECT OF 2.0us 2 LN 
& PULSE IS MINIMAL) 1 a \\| 
€ 
i-} 
F cote FEEEN 
i=} 
= ft) 
25 100 125 150 
Ip, DRAIN CURRENT (AMPERES) on Pree TEMPERATURE (°C) 
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature 


Pp, POWER DISSIPATION (WATTS) 
Ny 
@ 


0 20 40 60 80 100 120 140 160 


Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 
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IRF730/731/732/733 sy oe ee ce 
IRFP330/331/332/333 _- N-CHANNEL - 


IRF330/331/332/333 POWER MOSFETS. 
FEATURES 


Lower Ros (on) 

Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


PRODUCT SUMMARY 


50 5 


350V 1.50 4.5A 


IRF330/331/332/333 


MAXIMUM RATINGS 


IRF730 IRF731 IRF732 IRF733 
Characteristics IRFP330 | IRFP331 | IRFP332 | IRFP333 


IRF331 IRF332 IRF333 
Drain-Source Voitage (1) 


Drain-Gate Voltage (Ras=1.0MM)(1) 
Gate-Source Voltage 


Operating and Storage 
Junction to Case 
' Maximum Lead Temp. for Soldering 
Purposes, 1/8” from case for 5 seconds 
Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=17 mH, Vag=50V, Re=250, Starting T= 25°C 


—55 to 150 


°C 
TL 300 °C 
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IRF730/731/732/733 
IRFP330/331/332/333 N-CHANNEL 
IRF330/331/332/333 POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (To=25°C unless otherwise specified) 


Drain-Source Breakdown Voltage 
IRF730/IRFP330/IRF330 V_ | Ves=0V 
IRF732/IRFP332/IRF332 

; Ip=250uA 
IRF731/IRFP331 /IRF331 Vv 
IRF7 33/IRFP333/IRF333 
Gate Threshold Voltage [2.0] — | 4.0 | v | Vos=Ves, In=250uA 


less | Gate-Source Leakage Forward =| = 400 Ves=20V 


Iass_ | Gate-Source Leakage Reverse — | — |-100 Ves=—-20V 


ieee Zero Gate Voltage = — 250 pA Vos =Max. Rating Vas=0V 
Drain Current uA | Vps=Max. RatingX0.8, Ves=OV, Tco=125°C 


f On-State Drain-Source Current (2) 
IRF730/IRFP330/IRF330 A 
Vps>Ipion) XR Ves=10V 
!Don) | RE731/IRFPSS1 IRFSS 1 DS7ID(on)%XRosionjmax. Vas 
IRF732/IRFP332/IRF332 ; 
IRF733/IRFP333/IRF333 


Static Drain-Source On-State 
Resistance (2) 
Rosion) | IRF730/IRFP330/IRF330 — 108 Q | Ves=10V, Ip=3.0A 
IRF731/IRFP331/IRF331 
; IRF732/IRFP332/IRF332 ay | 0 Q 
LK IRF733/IRFP333/IRF333 : 
Ofs Forward Transconductance (2) 2.9| 4.4 U | Vos250V, Ip=3.0A 
Ciss [ine Capacitance — | 780 pF 
[Cone Output Capacitance — | 99 — pF | Vas=OV, Vos=25V, f=1.0MHz 
Crss_ | Reverse Transfer Capacitance — | 43 _— pF 
t Turn-On Delay Time — | 11 17 ns 
ston) Y Vop=0.5BVpss, Ip=5.5A, Zo=120 
tr Rise Time — | 19 | 29 | nS | (MOSFET switching times are essentially 
Ee Turn-Off Delay Time — | 37 | 56 ns_ | independent of operating temperature) 
t Fall Time —/| 16 24 ns 
Q Total Gate Charge 18 | 30 | vc 
9 | (Gate-Source Plus Gate-Drain) Ves=10V, Ip=5.5A, Vps=0.8 Max. Rating 
| Os | Gate-Source Charge ee (Gate charge is essentially independent of 
operating temperature.) 
Qga | Gate-Drain (“Miller”) Charge Sess 


THERMAL RESISTANCE 


Junction-to-Case 


Mounting surface flat, 
smooth, and greased 


Rtncs Case-to-Sink 


Junction-to-Ambient 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 


SAMSUNG #§+~ ors 


IRF730/731/732/733 
IRFP330/331/332/333 
IRF330/331/332/333 


N-CHANNEL | 
POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


[_Gharacterioie [Win] typ [wax [Unite] Test Gonaiions | 


Continuous Source Current 


(Body Diode) 
IRF730/IRFP330/IRF330 


| IRF731/ARFP331/IRF331 


IRF732/IRFP332/IRF332 
IRF733/IRFP333/IRF333 


Ism 


a 


IRF730/IRFP330/IRF330 
IRF731/IRFP331/IRF331 


Pulse Source Current(Body Diode)(3) 


IRF733/IRFP333/IRF333 


IRF732/IRFP332/IRF332 


IRF730/IRFP330/IRF330 
IRF731/IRFP331/IRF331 


Diode Forward Voltage (2) 


IRF732/IRFP332/IRF332 


Modified MOSFET symbol 
showing the integral 


reverse P-N junction rectifier 


Tc=25°C, Is=5.5A, Vas=OV 


Tc=25°C, Is=4.5A, Veg=OV 


a 


ter 


IRF733/IRFP333/IRF333 


Reverse Recovery Time 


T}=25°C, Ir=5.5A, dip/dt=100A/uS 


Notes: (1) Ty=25°C to 140°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


Ip, DRAIN CURRENT (AMPERES) 


12 > Vos=8V 
7 |____ 80us Pulse Test Voes=6V 
10 3] -+ 1 + im 
3 Ves=5.5V 
ah |. } =} 
6 4 + |: 
Ves=5V 
4 oe oe Ee 
7 + Vos=4.5V 
2 + me 
4 J Mint se be | 
Ves=4V 


ie) 50 100 150 


200 


250 


Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics 


300 


Ip, DRAIN CURRENT (AMPERES) 


——+ 
80yus Pulse Test 
Vos>loyon)% Rosion). max. 


1 


Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Transfer Characteristics 


& SAMSUNG 


Electronics 
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IRF730/731/732/733 3 | 
IRFP330/331/332/333 N-CHANNEL 
IRF330/331/332/333 POWER MOSFETS 


80us Pulse Test 


a 
wi 
« 
Ww 
a 
= 
< 
- 
2 
ai 
a 
x 
> 
rz) 
z 
< 
« 
a 
a) 


lp, DRAIN CURRENT (AMPERES) 


To =25°C 1H 


) 2 4 6 8 10 0 2 5 10 26 50 100 200 500 
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics Maximum Safe Operating Area 


TTT — ae 
Sart 
Baa 


= 
aa 


0.05 is SINGLE PULSE (TRANSI t, 
THERMAL IMPEDANCE) 


1. Duty Factor. pat. 


tr 
0.02 - t 2. Per Unit Base=Riyc= 1.67 Deg. C/W. 
3. Tyw—-To=Pom Zinsc (t). 


Ztnsc(O/Rihuc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


10°5 5 i 2 5 10% 2 ; 5 10° 2 
; t1. SQUARE WAVE PULSE DURATION (SECONDS) ; 
Maximum Effective Transient Thermal Impedance Junction-to-Case Vs. Pulse Duration 


For IRF730-3 And IRF330-3 


p+ SINGLE PULSE (TRANSIENT 
rT THERMAL IMPEDANCE) 


1. Duty Factor. pat. 


7 
2. Per Unit Base=Ryjc=1.67 Deg. C/W. 
3. Tyw-To=Pom Zinsc (t). 

t 


Ztnuctt/Rihuc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


4075 5 10“ 2 5 10°8 2 2 5 10° 2 5 4 2 5 10 
t1. SQUARE WAVE PULSE DURATION (SECONDS) ; 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


For IRFP330-3 


SAMSUNG 8 


IRF730/731/732/733 
IRFP330/331/332/333 | N-CHANNEL | 
IRF330/331/332/333 POWER MOSFETS 


eee 
EET 
Pt 


7. ie 
fs ese et Hed 


gts, TRANSCONDUCTANCE (SIEMENS) 
lpr, REVERSE DRAIN CURRENT (AMPERES) 


) 10 “0 1 2 3 . 4 
; Io, DRAIN. CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
. Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 


(NORMALIZED) 


Rpsjon), DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


BVpss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 


~40 O 40 80 120 160 
Ty, JUNCTION TEMPERATURE (°C) Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature 


Ciss=Cgs+Cgd, Cds SHORTED 
Crss=Cgd | 


C, CAPACITANCE (pF) 
Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 


10 20 30 40 50 0 8 16 24 32 40 
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Qg, TOTAL GATE CHARGE (nC) 
Typical Capacitance Vs. Drain to Source Voltage : Typical Gate Charge Vs. Gate-To-Source Voltage 


SAMSUNG - ne a8 


IRF730/731/732/733 
IRFP330/331/332/333 N-CHANNEL 
IRF330/331/332/333 POWER MOSFETS 


Rosjon), DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 
Ip, DRAIN CURRENT (AMPERES) 


Ip, DRAIN CURRENT (AMPERES) Tc, CASE TEMPERATURE (°C) 
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Lase remperature 


Pp, POWER DISSIPATION (WATTS) 


0 20 40 60 80 100 120 140 


T., CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 
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IRF740/741/742/743 2 
IRFP340/341/342/343 _ N-CHANNEL 


IRF340/341/342/343 POWER MOSFETS 
FEATURES 


Lower Ros (on) 

Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


PRODUCT SUMMARY 


IRF740/IRFP340/RF340| 400V 


IRF741/IRFP341/IRF341| 350V | 0.550 
IRF742/IRFP342/IRF342| 400V | 0.802 
IRF743/IRFP343/IRF343; 350V | 0.800 


IRF340/341/342/343 


MAXIMUM RATINGS 


IRF740 IRF741 IRF 742 
Characteristics IRFP341 IRFP342 
Vv 


Drain-Source Voltage (1) 
S 
S 


| Continuous Drain Current To=25°C | to 
| Continuous Drain Curent To=100°C |b 
| Drain Current—Pulsed (3) | Stow | 40 | 4] 
| Gate Current—Pulsed | tc 15 
| Single Pulsed Avalanche Energy(4) | Eas 
Avalanche Current 


Total Power Dissipation @ Tc=25°C 
Derate above 25°C 
Operating and Storage 
Junction to Case Ty, Tstg 


Maximum Lead Temp. for Soldering 
Purposes, 1/8" from case for 5 seconds 
Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=0.44 mH, Vag=25V, Re=25N, Starting T7=25°C 


& SAMSUNG oe Pe Yeh ars 


Drain-Gate Voltage (Res=1.0M0)(1) Vocr 


IRF740/741/742/743 | 
IRFP340/341/342/343 7 N-CHANNEL 
IRF340/341/342/343 POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


Symbol] Ghaacorate [win Tyo | Mex [unto] ‘Toot Gonditons 


Drain-Source Breakdown Voltage 
IRF7 40/IRFP340/IRF340 
IRF 7 42/IRFP342/IRF342 


IRF741/IRFP341/RF341 
IRF7 43/IRFP343/IRF343 


Vasith) | Gate Threshold Voitage iso | 4.0 Vos=Ves, Ip=250yuA 


(eee rere ls eee 
| less_| Gate-Source Leakage Reverse | — | — |-100] na |Vos=-20v 


serv ELISE 
Drain Current uA = 


On-State Drain-Source Current (2) 0 


Ves=0V 


Ip=250yuA 


IRF7 40/IRFP340/IRF340 
IRF741/IRFP341/IRF341 


IRF742/IRFP342/IRF342 83 
IRF743/IRFP343/IRF343 


Vps>lpion)* Ros(on)max. Ves=10V 


Static Drain-Source On-State 
Resistance (2) 
IRF740/IRFP340/IRF340 
IRF7 41 /IRFP341/IRF341 


samum: —|- 

IRF743/IRFP343/IRF343 

[Forward Transconductance (2) [6.8 

Ges_| Input Capacitance | = 

ess_| Output Capacitance | — | 

eis Davee tame eoeaeess 
Ral 
Ea 
fea 
ee 
i= 
ES 


Ves=10V, Ip=5.2A 


[oe] 


—_ 

oa 

oO 

oO 
—_ 
oy ® |wln 2 ro) 
iS) Oo | ola @ ° 
o ro) 


Vps250V, Ip=5.2A 


Vas=O0V, Vos=25V, f=1.0MHz 


(Gate-Source Plus Gate-Drain) 


Gate-Drain (“Miller”) Charge 


Vpp=0.5BVopss, Ip=10A, Zo=9.10 
(MOSFET switching times are essentially 
independent of operating temperature) 


Ves=10V, ip=10A, Vps=0.8 Max. Rating 
(Gate charge is essentially independent of 
operating temperature.) 


sis 


Le) bh No ~“ 
_ i) N oi 


THERMAL RESISTANCE 


| Symbol | Characteristic =| =| IRF 740-3 
Junction-to-Case 


Rina _| Junction-to-Ambient 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 


a eee 
& SAMSUNG ny 
Electronics 


IRFP340-3 


Mounting surface flat, 
smooth, and greased 


ral 
= 


Free Air Operation 


IRF740/741/742/743 eae 
IRFP340/341/342/343 N-CHANNEL 
IRF340/341/342/343 | POWER MOSFETS 


. SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 
Symbol] Characteristic [in| Typ] Mex [unto] Test Conations id 


Continuous Source Current 
(Body Diode) 
IRF740/IRFP340/IRF340 
IRF741/IRFP341/IRF341 
IRF7 42/IRFP342/IRF342 A 
IRF743/IRFP343/IRF343 
Pulse Source Current(Body Diode)(3) 
IRF7 40/IRFP340/IRF340 40 | A 
IRF741/IRFP34 1 /IRF341 
IRF7 42/IRFP342/IRF342 A 
IRF743/IRFP343/IRF343 
Diode Forward Voltage (2) 
Vsp_ | IRF740/IRFP340/IRF340 Vv 
IRF741/IRFP341/IRF341 
IRF742/IRFP342/IRF342 
= Vi Vv 
IRF743/IRFP343/IRF343 |= |-|>2] v MET eee rce teare 


[Reverse Recovery Tine | — [aro | nw | 1)225°6, p=i0A, ala t00nS 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


Modified MOSFET symbol ” 
showing the integral 
reverse P-N junction rectifier 


Tc=25°C, Is=10A, Vas=O0V 


a rt 
7) f 
i bd Ty=-55°C 
WW wi 
z = 
< < 
a 
Z 5 
iva dl Lge 
x = Ous Pulse Test 
Fa FS Vos? loon) X Rosion mas 
z 
F z 
x « 
ost ra) 
s s 
0 20 40 60 80 100 120 ' 10 712 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 


Typical Output Characteristics : Typical Transfer Characteristics 
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IRF740/741/742/743 : 
IRFP340/341/342/343 N-CHANNEL . 
IRF340/341/342/343 POWER MOSFETS 


OPERATION IN THIS AREA 
iS LIMITED BY oe = 
|| 


if = 


et) 
= 


Ip, DRAIN CURRENT (AMPERES) 


1p, DRAIN CURRENT (AMPERES) 


10 2 5 10 20 50 100 200 500 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) . Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics Maximum Safe Operating Area 


1. Duty Factor. p=te 


t. 
2. Per Unit Base=Rnyc=1-0 Deg. C/W. 
3. Tyw-To= na Zinse tt). 


Ztnsc/Rthsc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


105 5 10° 2 5 Oo 2 a) 5 10° 2 5 1 2 5 10 
ti, SQUARE WAVE PULSE DURATION (SECONDS) ; 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


For IRF740-3 And IRF340-3 


PULSE (TRANSIENT . 
MAL IMPEDANCE) 


1. Duty Factor. b=. 
t 


Bs 
+—2. Per Unit Base=Ryuc=1.0 Deg. C/W. 
3. Tyy-To=Pom Zinc (t). 

; 


ZenscltWRihscs NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


5 10 2 
ti. SQUARE WAVE PULSE DURATION (SECONDS) ; 
Maximum Effective Transient Thermal Impedance Junction-to-Case Vs. Pulse Duration 
For IRFP340-3 
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IRF740/741/742/743 
IRFP340/341/342/343 _ NeCHANNEL 
IRF340/341/342/343 POWER MOSFETS 


80us Pulse Test 
Vos>o¢om % Rogion) max 


lpr, REVERSE DRAIN CURRENT (AMPERES) 


gts, TRANSCONDUCTANCE (SIEMENS) 


1 5 
Ip, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transconductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 


(NORMALIZED) 


o 
© 
a 


Rosion), DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


BVoss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 


Ty, JUNCTION TEMPERATURE (°C) Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature : Normalized On-Resistance Vs. Temperature 


Ves=0 
f=1MHz——}- { 

Ciss=Cgs+Cgd, Cds SHORTE 
Crss=Cgd_| 


Cgs Cgd 


Cgs+Cgd 
=Cds+Cgd 


Coss=Cds+ 


C; CAPACITANCE (pF). 


Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 


ty) 10 20 - 30 40 50 0 20 40 60 80 100 
. Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Qg, TOTAL GATE CHARGE (nC) 
Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage 


@ SAMSUNG “te 


IRF740/7411742/743 
IRFP340/341/342/343 N-CHANNEL 
IRF340/341/342/343 POWER MOSFETS 


Rosin MEASURED WITH CURRENT PULSE OF 
2.0u8 DURATION. INITIAL Tj=25°C. (HEATING 
1.6 EFFECT OF 2.0ys PULSE IS MINIMAL 


Ip, DRAIN CURRENT (AMPERES) 


0.4 S 


Rosion, DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


0 10 30 50 25 50 75 100 125 150 
; Ip, DRAIN CURRENT (AMPERES) Ta, AMBIENT TEMPERATURE (°C) 
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature 


Pp, POWER DISSIPATION (WATTS) 


Ta, AMBIENT TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 


&& SAMSUNG 18s 


IRFP350/351/352/353 | N-CHANNEL 
IRF350/351/352/353 POWER MOSFETS 


FEATURES 


Lower Ros (on) 

_ Improved inductive ruggedness 
Fast switching times 
Rugged polysilicon gate cell structure 
Lower input capacitance 
Extended safe operating area 
Improved high temperature reliability 


IRFP350/35 1/352/353 


PRODUCT SUMMARY 
| Part Number | Vos_| Rosin | _to_| 


IRFP350/IRF350 


IRFP351/IRF351 — 


IRFP352/IRF352 


IRFP353/IRF353 


IRF350/351/352/353 


MAXIMUM BAUING® 


Drain-Source Voltage (1) 
Drain-Gate Voltage (Res=1.0MQ)(1) 
Gate-Source Voltage 


Drain Current—Pulsed (3) 

Gate Current—Pulsed 

Single Pulsed Avalanche Energy (4) 
Avalanche Current 

Total Power Dissipation @ Tc=25°C 
Derate above 25°C (4) 


Operating and Storage 
‘Junction to Case 


—55 to 150 


Maximum Lead Temp. for Soldering 
Purposes, 1/8" from case for 5 seconds 
Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=4 mH, Vag=50V, Re=25Q, Starting T=25°C 


oH SAMSUNG | —s 184 


IRFP350/351/352/353 N-CHANNEL 
IRF350/351/352/353 POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


Sabo] __Charactoiene | Win] Typ | wax [Una Test Condons 


Drain-Source Breakdown Voltage = 
IRF350/352/IRFP350/352 ae V" | Vas=0V 
IRF351/353/IRFP35 1/353 V_ | ip=250pA 


Gate Threshold Voltage = 4.0 Vi Vos=Ves, Ip=250uA 
Gate-Source Leakage Forward 100 Vas=20V 
Gate-Source Leakage Reverse eset) -100] nA | Ves=—20V 
lose | Ze0 Gate Voltage | — | — | 250 | yA | Vos=Max. Rating Vas=0V 
Drain Current ~ = Vpos=Max. RatingX0.8, Vas=OV, Tc=125°C 


On-State Drain-Source Current (2) 
{RF350/351 /IRFP350/351 


IRF352/353/IRFP352/353 


Static Drain-Source On-State 
Resistance (2) 
IRF350/351/IRFP350/351 


IRF352/353/IRFP352/353 


ee _[Foreard Tansconductance @) [8.0] 
om [ret Canciones | | 
Cau | Output Capactance | — 

FC | Revere Tine Capactncs | — | 
Frureon oaty Tne |= 
| Ei 

I 


Vps>Ip(on) XRos(onymax. Ves= 10V 


pA 

Ves=10V, Ip=8.0A 
pF 
pF 


Rpsjon) 


Vos250V, Ilp=8.0A 


Vas=OV, Vps=25V, f=1.0MHz 


65 ns | (MOSFET switching times are essentially 
150 ns | independent of operating temperature) 


Rise Time 


Fall Time 


Total Gate Charge 120 | nc . 
(Gate-Source Plus Gate-Drain) Ves=10V, Ipb=18A, Vps=0.8 Max. Rating 


es. | Gate-Source Charge ei 14 nc_ | (Gate charge is essentially independent of 
operating temperature.) 
Gate-Drain (‘Miller’) Charge s 59 


He |= | 35 | ns | Vpp=0.5BVpss, Ip=8.0A, Zo=4.70 
tao Turn-Off Delay Time os 
ze eal 
Ee 


THERMAL RESISTANCE 


Mounting surface flat, 
smooth, and greased 


Notes: (1) Ty=25°C to 150°C 
_ (2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 
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IRFP350/351/352/353__ N-CHANNEL 
IRF350/351/352/353 POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Continuous Source Current 
(Body Diode) 
IRF350/351/IRFP350/351 


IRF352/353/IRFP350/351 Seifert [At 
Pulse Source Current(Body Diode)(3) 
IRF350/36 1 /IRFP350/351 
IRF352/353/IRFP352/353 


Ben 

a ia ee 

re fame [-[=[ 
Vsp_ | !RF350/351/IRFP350/351 . 

Sees 

| — |600]1300] as | 


Modified MOSFET symbol 
showing the integral 
reverse P-N junction rectifier 


Tc=25°C, Is=15A, Vas=O0V 


IRF352/353/IRFP352/351 Tc=25°C, Is=13A, Vas=OV 
Reverse Recovery Time Tj=25°C, IrF=15A, dir/dt=100A/uS 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


24 
Veg=10V 
Ves=8V 80yus Pulse Test oe 
Ves=5.5V 
20 8Oyus Pulse Test 
Vos>lorom Rosion) max 


a 


Ves=5V 


Ip, DRAIN CURRENT (AMPERES) 
Ss 
+ 
+ 

Ip, DRAIN CURRENT (AMPERES) 


4 1 Ves=4V - 


Ves=3.5V | 


2 
0 50 TOO 150 200 250. 300 fe) 1 2 3 4 5 6 7 


Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics Typical Transfer Characteristics 
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IRFP350/351/352/353 _ N-CHANNEL 
IRF350/351/352/353 POWER MOSFETS 


Ip, DRAIN CURRENT (AMPERES) 
Ip, DRAIN CURRENT (AMPERES) 


T,;=150°C MAX. 
Rinsc = 1.67 KW] 
SINGLE PULSE 


10 2 5 10 20 50 100 200 500 
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics Maximum Safe Operating Area 


SINGLE PULSE (TRANSIENT ey 
THERMAL IMPEDANCE} Ht + +. Duty Factor. Date 
1 
2 
2. Per Unit Base=Rpjc=0.83 Deg. C:W 
3. Tym-To=Pom Zinac (t) 


éthiciAthJC; NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


“1075 5 10% 2 6 10% 2 5 107% 2 5 10° 2 5 1 2 5 10 
tl. SQUARE WAVE PULSE DURATION (SECONDS) 
Maximum Effective Transient Thermal Impedance Junction-to-Case Vs. Pulse Duration 


For IRFP350-3 


PULSE (TRANSIENT 


AL IMPEDANCE} 1. Duty Factor. b=. 


| : 2 
t 2. Per Unit Base=Ryjc=U0.83 Deg. C.W. 

ied 3. Tyw-To=Pom Zinc (H). 

2 5 be 


; : t1. SQUARE WAVE PULSE DURATION (SECONDS) 
Maximum Effective Transient Thermal Impedance Junction-to-Case Vs. Pulse Duration 


For IRF350-3 
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éthctUlMthJC: NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


5 10° 


IRFP350/351/352/353 
IRF350/351/352/353 


20 


Be 
= 
awe 


chee 

bal Ae all 

Zag aaaee 
7 esl al a 


gts, TRANSCONDUCTANCE (SIEMENS) 


Q 4 8 12° 16 20 
ip, DRAIN CURRENT (AMPERES) 


Typical Transconductance Vs. Drain Current 


(NORMALIZED) 


o 
oO 
a 


BVpss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 


-40 0 40 80 120 160 
Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature 


C. CAPACITANCE (pF) 


Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Capacitance Vs. Drain to Source Voltage 


SAMSUNG 


DRAIN-TO-SOURCE ON RESISTANCE 


lpr, REVERSE DRAIN CURRENT (AMPERES) 


(NORMALIZED) 


Rpsjon); 


Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 


N-CHANNEL . 
POWER MOSFETS 


fe) 1 2 3 4 5 6 


Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Source—Drain Diode Forward Voltage 


Ty, JUNCTION TEMPERATURE (°C) 
Normalized On-Resistance Vs. Temperature 


28 56 84 112 140 
Qg, TOTAL GATE CHARGE (nC) 
Typical Gate Charge Vs. Gate-To-Source Voltage 


188 


IRFP350/351/352/353 
IRF350/351/352/353 


N-CHANNEL 


POWER MOSFETS 


Rosjon), DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


Pp, POWER DISSIPATION (WATTS) 


Cate ee ee 


Rosion) MEASUREO WiTH CURRENT PULSE OF Ze 
2.0us DURATION. INITIAL T,=25°C. (HEATING 
EFFECT OF 2.0us PULSE IS MINIMAL) 


| Lr 
TF 
aie 


0 15 


4 


Ip, DRAIN CURRENT (AMPERES) 


5 60 75 


Typical On-Resistance Vs. Drain Current 


onww"30—«40—~C*«~S*=<‘CRMS*~<“<~SNTCSC«aSC«dO CO 
Ta, AMBIENT TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 


Ip, DRAIN CURRENT (AMPERES) 


COCO 
hese See 
aoa 

Glade on 


Ta, AMBIENT TEMPERATURE (°C) 
Maximum Drain Current Vs. Case Temperature 


te) 
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IRF820/821/822/823 


IRFP420/4211422/423 | N-CHANNEL | 
IRF420/421/422/423 POWER MOSFETS 
FEATURES _ TO-220 


Lower Robs (on) 

Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


PRODUCT SUMMARY 
Part Number Vos | Rosion) | In| 


IRF820/IRFP420/IRF420} 500V 3.09 | 2.5A 


leractinreesTancaell| 450V | 3.02 2.5A 


InrezznnrPazannez2 500V 4.00 2.2A | 
IRF823/IRFP423/IRF423| 450Ve| 4.00 2.2A . 


IRF420/421/422/423 


MAXIMUM RATINGS 


IRF820 IRF821 IRF822 IRF823 
Characteristics IRFP420 | IRFP421 IRFP422 | IRFP423 
IRF420 IRF421 IRF422 IRF423 


Drain-Source Voltage (1) 

Drain-Gate Voltage (Ras=1.0MQ)(1) 
Gate-Source Voltage 

Continuous Drain Current Tc=25°C 
Continuous Drain Current Tc=100°C 
Drain Current—Pulsed (3) 

Gate Current—Pulsed 

Single Pulsed Avalanche Energy (4) 
Avalanche Current 


Total Power Dissipation @ Tc=25°C 
Derate above 25°C 


Operating and Storage B 7 
Junction to Case Ty, Tstg Se tore? le S 

Maximum Lead Temp. for Soldering 5 
Purposes, 1/8” from case for 5 seconds ae . 

Notes: (1) Ty=25°C to 150°C j 

(2) Pulse test: Pulse width<300yus, Duty Cycle<2% 


(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=60 MH, Vaa=50V, Re=250, Starting Tj=25°C 
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IRF820/821/822/823 
IRFP420/421/422/423 
IRF420/421/422/423 


N-CHANNEL 
POWER MOSFETS 


ELECTRICAL ChARACTERISTICS (Tc=25°C unless otherwise specified) 


Symbol Characteristic [Min | Typ | Max [Units Test Conditions 
Drain-Source Breakdown Voltage 
BV IRF820/IRFP420/IRF420 500 V_ | Ves=OV 
DSS | IRF822/IRFP422/IRF422 
Ip=250uA 
IRF821/IRFP421/IRF421 450 Vv 
IRF823/IRFP423/IRF423 
Vasith) | Gate Threshold Voltage 2.0 V_ | Vos=Ves, Ip=250pnA 
Iass_ | Gate-Source Leakage Forward _ nA | Ves=20V 
Iass_ | Gate-Source Leakage Reverse _ nA | Ves=—20V 
Inge | Zero Gate Voltage = HA | Vos=Max. Rating Vas=OV 
Drain Current a uA | Vos=Max. RatingX0.8, Ves=OV, To=125°C 
On-State Drain-Source Current (2) 
IRF820/IRFP420/IRF420 2.5 A 
| Vps>! Ves=10V 
Don) |) IRF821/IRFP421/IRF421 DSln(on)XRosionjmax. Vas 
| IRF822/IRFP422/IRF422 20 A 
IRF823/IRFP423/IRF423 | ‘ 
Static Drain-Source On-State 
Resistance (2) 
Rps(on) | IRF820/IRFP420/IRF420 — Q | Ves=10V, Ip=1.4A 
IRF821/IRFP421/IRF421 
IRF822/IRFP422/IRF422 = a 
IRF823/IRFP423/IRF423 
fs | Forward Transconductance (2) 1.5 UO | Vos250V, Ip=1.4A 
Ciss Input Capacitance | _ pF . 
Coss | Output Capacitance — pF | Ves=OV, Vos=25V, f=1.0OMHz 
Crss Reverse Transfer Capacitance _ pF 
t Turn-On Delay Time _ ns 
sii us Vpp=0.5BVpss, Ip=2.5A, Zo=180 
tr Rise Time = NS_| (MOSFET switching times are essentially 
taioty | Turn-Off Delay Time ac ns_ | independent of operating temperature) 
tt Fall Time = ns 
Q Total Gate Charge = 
8 | (Gate-Source Plus Gate-Drain) | Ves=10V, Ip=2.5A, Vps=0.8 Max. Rating 
Qgs_| Gate-Source Charge = (Gate charge is essentially independent of 
; operating temperature. ) 
Qgq | Gate-Drain (“Miller”) Charge — nc 
THERMAL RESISTANCE 
Symbol | _ Characteristic IRF820-3 | IRFP420-3 | IRF420-3 | Unit] | 
Rthuc Junction-to-Case MAX 2.5 
‘ Mounting surface flat, 
Rthcs Case-to-Sink TYP 0.5 smooth, and greased 
Rina Junction-to-Ambient MAX 80 Free Air Operation 
Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 
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IRF820/821/822/823 
IRFP420/421/422/423 
IRF420/421/422/423 


N-CHANNEL 


POWER MOSFETS | 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Symbol] Character [in| Typ | war | 


Continuous Source Current 
(Body Diode) 
IRF820/IRFP420/IRF420 
IRF821/IRFP421/IRF421 


IRF822/IRFP422/IRF422 
IRF823/IRFP423/IRF423 


Puise Source Current(Body Diode)(3) 
IRF820/IRFP420/IRF420 
IRF821/IRFP421 /IRF421 


IRF822/IRFP422/IRF422 
IRF823/RFP423/IRF423 


A 


Test Conditions 


Modified MOSFET symbol 
showing the integral 
reverse P-N junction rectifier 


Diode Forward Voltage (2) 
IRF820/IRFP420/IRF420 
IRF821/IRFP421/IRF421 


IRF822/IRFP422/IRF422 
IRF823/IRFP423/IRF423 


a 


Vv Tc=25°C, Is=2.5A, Vag=0V 


Tc=25°C, Is=2.2A, Vag=0V 


Tj=25°C, Ir=2.5A, die/dt=100A/pS 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300ys, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


Ip, DRAIN CURRENT (AMPERES) 


100 150 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics 


200 


Ip, DRAIN CURRENT (AMPERES) 


Ty= 125°C 
80ys Pulse Test 


Vos?logon% Rosion) max 


4) 2 ‘4 6 ‘8 10 “12 
Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Transfer Characteristics 
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IRF820/821/822/823 
IRFP420/421/422/423 
IRF 420/421/422/423 


N-CHANNEL 


POWER MOSFETS 


Ip, DRAIN CURRENT (AMPERES) 


Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics 


lel 
71 


h 
N 


Tce =25°C 


Ip, DRAIN CURRENT (AMPERES) 
a 


1.0 2 5 


5 1)=150°C MAX.f 4 


10 20 50 100 200 500 


Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Maximum Safe Operating Area 


\ 


AH 


SINGLE PULSE (TRANS! 


THERMAL IMPEDANCE) 


Ztnsc(Rihic, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


t1, SQUARE WAVE PULSE DURATION (SECONDS) 


Maximum Effective Transient Thermal Impedance Junction- to-Case Vs 


For IRF820-3 And IRF420-3 


SINGLE PULSE (TRANSIENT 
THERMAL IMPEDANCE) 


Znsct/Rinsc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


2 


5 10°? 2 


t1. SQUARE WAVE PULSE DURATION (SECONDS) : 
Maximum Effective Transient Thermal Impedance Junction-to-Case Vs. Pulse Duration 


For IRFP420-3 


1. Duty Factor. pate 


a 
2. Per Unit Base =Ryjc=3.12 Deg. C/W. 
3. Tum-To=Pom Zinc (t). 


1. Duty Factor, Dao 
a 


2. Per Unit Base=Ryyc=3.12 Deg. C/W 


3. Tiw-To=Pom Zee (t). 
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IRF820/821/822/823 7 
IRFP420/421/422/423 7 N-CHANNEL 
IRF420/421/422/423 : _ POWER MOSFETS 


80ps Pulse Test] 
Vos?lp(0n) Rosion). max 


lon, REVERSE DRAIN CURRENT (AMPERES) 


gfs, TRANSCONDUCTANCE (SIEMENS) 


Ip, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transconductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 


1,25) 

3 

: : 
2 1.15 < 

2 Q 
3 e 
3 3a 
25 1.05 Fa 
ee tt gs 
be a“ eZ 
a | 
BS 0.95 og 
nl ae ea 7 
e z 
Bs eile oscil Het ; 
< a 
5 0.85. 5 
8 c 

(=) 

> 

o 

0.75 
-40 oO 40 80, aq 20 160 
Ty, JUNCTION TEMPERATURE (°C) Ty, JUNCTION TEMPERATURE (°C) 


Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature 


Ves=0 
f=1MHz 


Crss=Cgd 


gd 
Cosa=Cde + 282 Ot 


Cgs+Cgd 
&Cds+ Cgd 


C, CAPACITANCE (pF) 


Vos, GATE-TO-SOURCE VOLTAGE (VOLTS) 


0 


0 10 20 30 40 50 0 4 by 


Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) ; Qa, TOTAL GATE CHARGE ee 
Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage 
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IRF820/821/822/823 | 
IRFP420/421/422/423 | N-CHANNEL 
IRF420/421/422/423 POWER MOSFETS 


a (a 
g Rosion) MEASURED WITH 
= CURRENT PULSE OF 
3 cio es 
w INTIAL T,=25°C. 2.4-™q 
9 (HEATING' EFFECT OF 2.0ps a ~| 
= PULSE IS MINIMAL) wi ~ 
: pe 
z a ei 
7 < 1.8 >< — 
3 a 
o a 
g & 
: Eas 
> oO 1.2 
5 gee isle 
9 < 
6 « 
- r=) 
3 bts Pest 
F 0.6 
F fede de Needle Chee GL DN 
€ i] 
F fee as ee eB ead 
(=) 
= (6) 
ie) 2 4 6 8 10 12 14 16 18 20 25 50 75 100 125 150 
; 'o, DRAIN CURRENT (AMPERES) Ta, AMBIENT TEMPERATURE (°C) 
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature 


56 

49 
@ 
cE 42 
< 
= 
z 35 r 
° 
Z 
a 28 
a 
a 
G2 . 
3 
° 
a 
6 14 
a 

if: 
0 20 40 60 80 100 120 140 160 


Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 
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IRF830/831/832/833 


IRFP430/431/432/433 N-CHANNEL 
IRF430/431/432/433 POWER MOSFETS 
FEATURES 


Lower Ros (on) 

Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


PRODUCT SUMMARY 


IRF430/431/432/433 


MAXIMUM RATINGS 


IRF830 IRF831 | IRF832 IRF833 
IRFP430 | IRFP431 IRFP432 | IRFP433 Unit 
IRF430 IRF431 


Characteristics 


Drain-Source Voltage (1) 

Drain-Gate Voltage (Ras=1.0MM)(1) 
Gate-Source Voltage 

Continuous Drain Current Tc=25°C 


Continuous Drain Current Tc=100°C 
Drain Current—Pulsed (3) 


Gate Current—Pulsed 


Single Pulsed Avalanche Energy (4) 


Avalanche Current 


Total Power Dissipation @ Tc=25°C 
Derate above 25°C 
Operating and Storage 
Junction to Case 
Maximum Lead Temp. for Soldering 
Purposes, 1/8” from case for 5 seconds 
Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=25 mH, Vag=50V, Re=250, Starting T=25°C 


< 
8 
: 

i) 
o 
< 
Q 
re) 


Ty, Tstg -—55 to 150 °C 


+ 


b 
oO 
> 


iP 300 °C 
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IRF830/831/832/833 
IRFP430/431/432/433 
IRF 430/431/432/433 


N-CHANNEL 
POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


Characteristic 


Drain-Source Breakdown Voltage 


Test Conditions 


IRF833/NRFP433/IRF433 


poe 
IRF832/IRFP432/IRF432 


BV IRF830/IRFP430/IRF430 500| — Vv Ves=0V 
OSS | IRF832/IRFP432/IRF432 
tp Ip=250pA 
IRF831/IRFP431/IRF431 450| — Vv . 
IRF833/IRFP433/IRF433 
Vesith) | Gate Threshold Voltage 2.0; — V_ | Vos=Ves, Ip=250pA 
{ a 
lass_| Gate-Source Leakage Forward —|- nA | Ves=20V 
less . Gate-Source Leakage Reverse —|—- |-100 nA | Vas=—20V 
r 
Insg | ETO Gate Voltage oul aia | 250 | pA | Vos=Max. Rating Ves=0V 
5 : L [ 
Drain Current — —_ Med uA | Vos=Max. RatingxX0.8, Ves=OV, Tc=125°C 
On-State Drain-Source Current (2) 
IRF830/IRFP430/IRF430 45} — _ A = 
Iter) | IRF @31 /IRFP431/IRF431 Vos>lpion)XRosion)max. Ves= 1 0V 
IRF832/IRFP432/IRF432 Pre ee A 
IRF833/IRFP433/IRF433 : 
eh a 
Static Drain-Source On-State 
Resistance (2) 
Rosjan) | IRF830/IRFP430/IRF430 — |0.95 Q | Ves=10V, Ip=2.5A 
IRF831/IRFP431/IRF431 


(Gate-Source Plus Gate-Drain) 


gts | Forward Transconductance (2) 2.5 Vps250V, Ip=2.5A 
Ciss | Input Capacitance ie 
Coss | Output Capacitance — | 86 pF | Ves=OV, Vps=25V, f=1.0MHz 
Crss Reverse Transfer Capacitance 1 aes 38 pF 
y tayon)_ Turn-On Delay Time — | 11 ns Vop=0.5BVpss. Ip=4.5A, Zo=120 
tr__| Rise Time | 1S ns_| (MOSFET switching times are essentially 
tart) | Turn-Off Delay Time ie | 35 ns_ | independent of operating temperature) 
tt Fall Time — | 15 ns 
Q, Total Gate Charge — | 24 nC 


| Gate-Source Charge 


Gate-Drain (‘‘Miller’) Charge 


Ves=10V, Ip=4.5A, Vps=0.8 Max. Rating 
(Gate charge is essentially independent of 
operating temperature.) 


_Case-to-Sink 


Mounting surface flat, 
smooth, and greased 


K/W 


2 
Junction-to-Ambient 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 


T 
Free Air Operation 
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IRF830/831/832/833 


IRFP430/431/432/433 


IRF430/431/432/433 


N-CHANNEL 


POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Symbol Characteristic Min | Typ | Max [Units Test Conditions 
Continuous Source Current 
(Body Diode) 
Is IRF830/IRFP430/IRF430 —|— | 4.5 A 
IRF831/ARFP431 /IRF431 es 
IRF832/IRFP432/IRF432 ny ene are A 
| IRF833/IRFP433/IRF433 ; Modified MOSFET symbol 
Pulse Source Current(Body Diode)(3) | showing the integral = 
ism | IRF830/IRFP430/IRF430 oath. ell i. sh) ake Ree eh anchor reenfier: 
IRF831/IRFP431 /IRF431 
Fe i 
IRF832/IRFP432/IRF432 ae 16 A 
IRF833/IRFP433/IRF433 | 
Tics lee 
Diode Forward Voltage (2) ; 
Vsp_ | IRF830/IRFP430/IRF430 —|— |] 16 Vv Tc=25°C, Is=4.5A, Vas=OV 
IRF831/IRFP431/IRF431 
| IRF832/IRFP432/IRF432 ‘mal 1 
a a = ° = = 
IRF833/IRFP433/IRF433 “p teGa||toy ut Ter eet Gnise 0M Nes sO¥ 
tre Reverse Recovery Time Sat 370! 760 j| ns | Tj)=25°C, tp=4.5A, dic/dt=100A/uS 
Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
Lt Mos 5.5] 
80yus Pulse Te 80ys Pulse Test 
a = Vos? loion *Roston) max 
ul n 
i & 
= a 
< z 
rd na 
Ww rs 
Fd rd 
3 ES 
Z z 
5 3 
- Oo 
2 s 
ie) 100 200 300 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics Typical Transfer Characteristics 
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IRF830/831/832/833 
IRFP430/431/432/433 N-CHANNEL 
IRF430/431/432/433 POWER MOSFETS 


Zthuc(t¥Rthuc, NORMALIZED EFFECTIVE TRANSIENT 


Ztnsct/Rinuc, NORMALIZED EFFECTIVE TRANSIENT 


lp, DRAIN CURRENT (AMPERES) 


THERMAL IMPEDANCE (PER UNIT) 


THERMAL IMPEDANCE (PER UNIT) 


OPERATION IN THIS AREA 


ESS 
80s Pulse Test 


| 


Ves=5V 


= 
(=) 


ip, DRAIN CURRENT (AMPERES) 


T)=150°C MAX. 
Rinuc = 1.67 K/W 
SINGLE PULSE 


0.1 
10 2 5 10 20 50 100 200 500 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics Maximum Safe Operating Area 


SINGLE PULSE (T 
THERMAL IMPEDANCE) 


7 j +. Duty Factor. pat. 
ty 


2. Per Unit Base=Rinjc=1.67 Deg. C/W. 
3. Tya-Te=Pom Zinc (1). 


105 5 10% 2 5 10% 2 2 5 107 2 5 1 2 5 10 
t1. SQUARE WAVE PULSE DURATION (SECONDS) ; 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


For IRF830-3 And IRF430-3 


2 + + +—++ + ae Eas + 4 a ee 
a t + Con —+ +—+ 
1.0 = 
= 
= 
D=0.5 
0.5 
0=0.2 
0.2 
D=0.1 NOTES 
0.1 0=0.05 ' Pow 
D=0.02 SINGLE PULSE (TRANSIENT 
0.0 THERMAL IMPEDANCE) | 
SE o=0.01 { tee te 
| 1] Bf 1. Duty Factor. Date 
tr. 
0.02 + | 2. Per Unit Base=Rc= 1.67 Deg. C/W. 
3. Tuw-To=Pom 2mnuc (t). 
t 
0.01 
10° 5 10% 2 5 10° 2 5 107 2 5 10° 2 5 1 2 5 10 


t1. SQUARE WAVE PULSE DURATION (SECONDS) 
Maximum Effective Transient Thermal Impedance Junction-to-Case Vs. Pulse Duration 


For IRFP430-3 
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IRF830/831/832/833 
IRFP430/431/432/433 N-CHANNEL_. 
IRF430/431/432/433 POWER MOSFETS 


gts, TRANSCONDUCTANCE (SIEMENS) 


Ipr, REVERSE DRAIN CURRENT (AMPERES) 


[ed : 


a) 0.5 1 1.5 2 2.5 3 
Ip, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 


(NORMALIZED) 


Rpsjon), DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


BVoss. DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 


Ty, JUNCTION G'MPERATURE (°C) Tj, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature 


CG, CAPACITANCE (pF) 


ft | | yr | 
CEPA 
| ee | ee | 
Aca ee BA 


Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 


SS Aa eee ee 
ios 10 20 30 40 50 fe) 40 
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) ae TAG GATE unas ae 
Typical Capacitance Vs. Drain to Source Voltage Typical Gate ‘Charge Vs. Gate-To-Source Voltage 
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IRF830/831/832/833 
IRFP430/431/432/433 
IRF430/431/432/433 


Rosjon), DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


Pp, POWER DISSIPATION (WATTS) 


Roster) MEASURED WITH CURRENT 
' 1 1 
PULSE OF | 2.0x8 DURATION. 

; 


ra 
ne Aas 
5 10 15 20 25 
Ip, DRAIN CURRENT (AMPERES) 
Typical On-Resistance Vs. Drain Current 


) 20 40 60 80 


100 120 140 160 
Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 


ip, DRAIN CURRENT (AMPERES) 


oO 


N-CHANNEL 


POWER MOSFETS 


rae 


Bhan 2 ae 


Cael 

tes 
Bae 
Lad 
felle! 
ae! 
aa 
elles 
cis 
—— 


25 50 75 100 125 150 


Tc, CASE TEMPERATURE (°C) 
Maximum Drain Current Vs. Case Temperature 
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IRF840/841/842/843 e ieee 
N-CHANNEL 


IRFP440/441/1442/443 | 
IRF440/4411442/443 POWER MOSFETS 
FEATURES 


Lower Ros (on) 

Improved inductive ruggedness 

Fast switching times , 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


PRODUCT SUMMARY 
| Part Number | Vos _| Rosion 


IRF840/IRFP440/IRF440 


TO-3 
IRF841/IRFP441/IRF441 


IRF842/IRFP442/IRF442 


IRF843/IRFP443/IRF443 


IRF440/441/442/443 


MAXIMUM RATINGS 


IRF840 IRF841 IRF842 IRF843 
Characteristics IRFP440 IRFP441 IRFP442 IRFP443 Unit 
IRF440 IRF441 IRF 442 IRF443 
Drain-Source Voltage (1) Voss 500 450 500 450 Vde 
Drain-Gate Voltage (Ras=1.0M2)(1) a VpeRr 500 450 500 450 Vdc 
Gate-Source Voltage Ves +20 Vde 
Continuous Drain Current Tc=25°C Ip 8.0 | 80 7.0 7.0 Ado 
Continuous Drain Current Tc=100°C Ip 5.0 5.0 4.0 4.0 Adc 
Fra Current—Pulsed (3) lpm 32 32 | 28 28 Adc 
Gate Current—Pulsed lam +1.5 Adc 
Single Pulsed Avalanche Energy (4) Eas” 510 mJ 
5 
Avalanche Current : las 8.0 A 
Total Power Dissipation @ Tc=25°C Pp 125 Watts 
Derate above 25°C 1.0 W/°C 
Operating and Storage . = ° 
Junction to Case Ty, Tstg si aka . 
Maximum Lead Temp. for Soldering é 
Purposes, 1/8” from case for 5 seconds Th 300 
Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300yus, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=0.44 mH, Vag=25V, Rg=25N, Starting Ti=25°C 
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IRF840/841/842/843 
IRFP440/441/442/443 
IRF440/441/442/443 


N-CHANNEL 
POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


THERMAL RESISTANCE 


Characteristic 


Junction-to-Case 


Symbol Characteristic Min | Typ | Max |Units Test Conditions 
Drain-Source Breakdown Voltage ; 
BV IRF840/IRFP440/IRF440 V_ | Ves=0V 
DSS | IRF842/IRFP442/IRF442 
Ip=250yA 
IRF841/IRFP441/IRF441 Vv 
| IRF843/IRFP443/IRF443 
Vesith) | Gate Threshold Voltage Vv Vos=Ves, Ip=250pnA 
lass | Gate-Source Leakage Forward nA | Ves=20V 
| Iass | Gate-Source Leakage Reverse * nA | Ves=—-20V 
loss | ZeF° Gate Voltage vA | Vos=Max. Rating Ves=OV 
Drain Current uA | Vos=Max. RatingX0.8, Ves=OV, To=125°C 
: 
On-State Drain-Source Current (2) 
IRF840/IRFP440/IRF440 A 
| Vv x Ves=10V 
Pron) | IRF841/RFP441/IRF441 ps ID(on)X Rostonymax. Vas= 10 
IRF842/IRFP442/IRF442 A 
IRF843/IRFP443/IRF443 
Static Drain-Source On-State 
Resistance (2) 
Rosjon) | IRF840/IRFP440/IRF440 Q | Ves=10V, Ip=4.0A 
IRF841/IRFP441/IRF441 
IRF842/IRFP442/IRF442 a 
IRF843/IRFP443/IRF443 
Ots Forward Transconductance (2) UD | Vos250V, Ip=4.0A 
Ciss | Input Capacitance pF 
Coss | Output Capacitance pF | Ves=O0V, Vos=25V, f=1.0MHz 
Crss | Reverse Transfer Capacitance pF 
tajon) | Turn-On Delay Time ns 
Vpp=0.5BVopss, Ip=8.0A, Zo=190 
tr Rise Time nS _| (MOSFET switching times are essentially 
tot) | Turn-Off Delay Time ns_ | independent of operating temperature) 
ts Fall Time ns 
T 
Q Total Gate Charge nC 
: (Gate-Source Plus Gate-Drain) Ves=10V, IbD=8.0A, Vps=0.8 Max. Rating 
| . . . 
oe Gate-Source Charge nc (Gate charge is essentially independent of 
operating temperature.) 
Qga | Gate-Drain (‘Miller’) Charge nc 


IRF440-3 


Case-to-Sink 


K/W Mounting surface flat, 
| | smooth, and greased 


Junction-to-Ambient 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 


Free Air Operation 
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IRF840/841/842/843 
IRFP440/441/442/443 
IRF440/441/442/443 


N-CHANNEL | 
POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Symbol 


Ism 


Characteristic 


Continuous Source Current 
(Body Diode) 
IRF840/IRFP440/IRF440 
IRF841/IRFP441/IRF441 


Min 


sue 


8.0 


| Typ | Max [Units 


IRF842/IRFP442/IRF442 
IRF843/IRFP443/IRF443 


Pulse Source Current(Body Diode)(3) 
IRF840/IRFP440/IRF440 
IRF841/IRFP441/IRF441 


7.0 


' 32 


IRF842/IRFP442/IRF442 
IRF843/IRFP443/IRF443 


28 


Test Conditions 


Modified MOSFET symbol 
showing the integral 
reverse P-N junction rectifier 


Diode Forward Voltage (2) 
IRF840/IRFP440/IRF440 
IRF841/IRFP441/IRF441 


2.0 


IRF842/IRFP442/IRF442 
IRF843/IRFP443/IRF443 


1.9 


Vv 


Tc=25°C, Is=8.0A, Vas=OV 


Tco=25°C, Is=7.0A, Vas=OV 


ter 


Reverse Recovery Time 


l460 970 


ns 


Tj=25°C, Ir=8.0A, dle/dt=100A/uS 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


Ip, DRAIN CURRENT (AMPERES) 


'80yus Pulse Test 


+ 


ie) 20 40 60 80 


100 


Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics 


& SAMSUNG 


120 


lp, DRAIN CURRENT (AMPERES) 


80yus Pulse Test 
Vos>loroni% Riosion) max 


Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Transfer Characteristics 
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IRF840/841/842/843 | 
IRFP440/441/442/443 | N-CHANNEL 
IRF440/441/442/443 POWER MOSFETS 


a | 4 
OPERATION IN THIS AREA 
IS LIMITED BY Rosion—}--4 


siiimamtcaleh aii 


80us Pul 


Ip, DRAIN CURRENT (AMPERES) 


T;=150°C MAX. 
Rinuc = 1.67 K/W 
SINGLE PULSE 


ip, DRAIN CURRENT (AMPERES) 


1.0 2 5 10 20 50 100 200 500 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics Maximum Safe Operating Area 


a 
SINGLE PULSE (TRANSIE! 
THERMAL tMPEDANC! ' 
apne 


ia 


J a 1. Duty Factor. pat 
hb. 
iil 2. Per Unit Base=Ryjc= 1.0 Deg. C/W. 
H il 4 3. Taw-To=Pom Zinsc (t). 


~40°5 5 10° 2 5. « “10:3 2 -5 107 2 5 107 2 5 4 2 5 10 
t1. SQUARE WAVE PULSE DURATION (SECONDS) ; 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


For IRF840-3 For IRF440-3 


2thsc(t/Rthscs NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


cya 


1. Duty Factor. b=. 
t 


ae 
2. Per Unit Base=Ryjyc=1.0 Deg. C/W. 
3. Tuw-Te=Pom Zinc (t). 

1 


Zthuc(WRihsc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


; tl. SQUARE WAVE PULSE DURATION (SECONDS) 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


For IRFP440-3 


& SAMSUNG | 208 


IRF840/841/842/843 
IRFP440/441/442/443 N-CHANNEL 
IRF440/441/442/443 POWER MOSFETS 


aq 
a a 
z = 
wu < 
= E 
3 a 
wi « 
< § 
S oF) eae 
3 Z | 
2 < | 1 i 
ty 
a f 
a Ob — 8 
S w ae 8 
> ae ms” 
e Bb CH 
. ao 
= 5 
a c 
£ 


4 
Ip, DRAIN CURRENT (AMPERES) .  Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 


1.25 


(NORMALIZED) 


Rpsion), DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


BVpss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 


“—40 0 re 120 760 


Ty, JUNCTION ichenaane (°C) Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voitage Vs. Temperature Normalized On-Resistance Vs. Temperature 


Coss=Cds+ 


Cgs+Cgd 
2 Cds+Cgd 


C, CAPACITANCE (pF) 


Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 


sRaaRRe 
insuesczes 


Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) : Os TOTAL GATE CHARGE inc)” 
Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage 
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IRF840/841/842/843 
IRFP440/441/442/443 
IRF440/441/442/443 


N-CHANNEL 
POWER MOSFETS 


| ae 
Bashi 2a 
co 
HERS EE 
aes 
a 


10 168 20 25 40 45 50 
lp, DRAIN CURRENT Gabe 
Typical On-Resistance Vs. Drain Current 


160 
140 
120 
100 
80 
60 
40 
20 


40 100 120 i 16 
Ta, AMBIENT TMPERATURE (°C) 
Power Vs. Temperature Derating Curve 


Rosjon), DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


Pp, POWER DISSIPATION (WATTS) 


lp, DRAIN CURRENT (AMPERES) 


eee 
Fa as oa a CF 
pe Me el se EN 


25 50 400 125 150 
Ta, AMBIENT TEMPERATURE (°C) 
Maximum Drain Current Vs. Case Temperature 
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N-CHANNEL 
IRFP450/451/452/453 POWER MOSFETS 


FEATURES 


Lower Ros (on) 

Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


@e5oe#e@8 ee @ 


IRFP450/451/452/453 


PRODUCT SUMMARY 


Part Number Vos Rosion) Ip 


MAXIMUM RATINGS 


Characteristic Symbol IRFP451 | IRFP452 | IRFP453 | Unit | 
Drain-Source Voltage (1) Voss 500 450 500 450 Vdc 
Drain-Gate Voltage (Ras=1.0MQ)(1) VoGR 500 450 |. 500 450 Vdc 
Gate-Source Voltage | Ves +20 Vdc 
Continuous Drain Current To=25°C lo 14 14 | 12 — 12 | Ado | 
Continuous Drain Current Tcoc=100°C | Ip 8.8 8.8 tT 7.9 7.9 Adc 
Drain Current—Pulsed (3) lpm 56 56 | 48 al Adc 
Gate Current—Pulsed lam +1.5 


Adc 
J 
Avalanche Current A 


m 
las 14 | | 
Total Power Dissipation @ Tc=25°C ‘Pp 180 Watts 


Single Pulsed Avalanche Energy Eas 760 


Derate above 25°C 1.4 W/°C 
Operating and Storage Ls ° 
Junction to Case Ty, Tstg Bete Id 2 


Maximum Lead Temp. for Soldering 
Purposes, 1/8” from case for 5 seconds 

Notes: (1) Ty=25°C to 150°C 

(2) Pulse test: Pulse width<300us, Duty Cycle<2% 

(3) Repetitive rating: Pulse with limited by max. junction temperature 

(4) L=7.0mH, Vag=50V, Rg=25Q, Starting T3=25°C. 


TL 300 °C 
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N-CHANNEL 
IRFP450/451/452/453 | POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


Symbol Characteristic Min| Typ | Max [Units, Test Conditions 
Drain-Source Breakdown Voltage = 
IRFP450/452 ae ME | epee 
BVoss 
IRFP451/453 450| — Ip=250yA 
Vasith) | Gate Threshold Voltage 2.0; — Vos=Ves, lp=250y"A 
lass | Gate-Source Leakage Forward —|— nA | Ves=20V 


nA | Veas=—-20V 
yA | Vos=Max. Rating Ves=OV 


Iass | Gate-Source Leakage Reverse -—-|- 


Zero Gate Voltage sees cas 


loss : +—— 4 

Drain Current = = 1000 Vps=Max. RatingX0.8, Ves=OV, Tc=125°C 
= On-State Drain-Source Current (2) ae 

IRFP450/451 ~ 

IDion) Vps>lpion) XRpsyonymax. Ves=10V 
IRFP452/453 12) — 
Static Drain-Source On-State 
Resistance (2) — |/0.35|] 0.4 

Rosion) | IRFP450/451 Ves=10V, Ip=7.9A 


IRFP452/453 


Ots Forward Transconductance (2) 


Ciss | Input Capacitance 
Coss | Output Capacitance 


Crss_ | Reverse Transfer Capacitance 


9° 
bp 


Vps250V, Ip=7.9A 


Vaes=OV, Vos=25V, f=1.0MHz 


| | 

@ 

—_ 

° 

@ 
N a }|@ oO ie oe 
jo) o;an o 


taion) | Turn-On Delay Time 
Vpp=0.5BVpss, lb>=13A, Zo=4.70 


(MOSFET switching times are essentially 
independent of operating temperature) 


tr Rise Time 


taoft) | Turn-Off Delay Time 


| ts Fall Time 


Q | Total Gate Charge 
9 | (Gate-Source Plus Gate-Drain) 


= 
ho 
oO 
S 

fo) 


Ves=10V, Ip=13A, Vps=0.8 Max. Rating 
(Gate charge is essentially independent of 
operating temperature.) 


Qgs | Gate-Source Charge 


Gate-Drain (“Miller”) Charge 


= 
S 
Be 


3 
?) 


THERMAL RESISTANCE 


IRFP450-3 


Characteristic 


Junction-to-Case 


Mounting surface flat, 


Rincs | Case-to-Sink smooth, and greased 


Free Air Operation 


Junction-to-Ambient 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300yus, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 
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| | N-CHANNEL 
IRF450/451/452/453 POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Symbol] Charestvate |Win] Typ| wx [Units] Test Conations ————* 


Continuous Source Current 


(Body Diode) 14 
IRF450/451 /IRFP450/451 


IRF452/453/IRFP450/451 ee 12 | A 
Pulse Source Current(Body Diode)(3) 

ley | [RF450/451/IRFP450/451 
IRF452/453/IRFP452/453 4a | A 


Diode Forward Voltage (2) 
IRF450/451/IRFP450/451 


IRF452/45 3/IRFP452/453 


Modified MOSFET symbol 
showing the integral 
reverse P-N junction rectifier 


Tc=25°C, Is=14A, Veg=OV 


=25°C, Ils=12A, Ves=O0V 
=25°C, Ip=13A, dip/dt=100A/uS 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse mancs0oms Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


80ys Pulse Test 
80yus Pulse Test 
Vos> loon Rosion) max 

an a 

wl ig 

7] « 

a a 

= = 

< < 

= < 

Zz 5 

x WwW 

vd ec 

Ss 4 

is) 3 

= 

3 Fs 

ec 

a 3 

a 4 

0 50 700 150. 200. 250 300 E 6 
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 


Typical Output Characteristics Typical Transfer Characteristics 
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IRFP450/451/452/453 


N-CHANNEL 


POWER MOSFETS 


Ztnsc(/Rthsc, NORMALIZED EFFECTIVE TRANSIENT 


lp, ORAIN CURRENT (AMPERES) 


THERMAL IMPEDANCE (PER UNIT) 


gts, TRANSCONDUCTANCE (SIEMENS) 


80yus Pulse Test 
| 


Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics 


Ip, DRAIN CURRENT (AMPERES) 


10? 


OPERATION IN THIS AREA IS LIMITED BY Roson) 


5 
X NES! 
. 
2 %. 
NI N me 

10 100yus 

5 ane = tms 

$1 Ne. 
2 vi +——4—-+- ‘| | wT 
/ 

1.0 100ms 


f 

To =25°C 

5 T,=150°C MAX, 
Rinuc = 1.67 KW 


-— - DC 
SINGLE PULSE 
2 + incr —t 
01 
1.0 2 5 10 20 50 100 200 500 


Vps, ORAIN-TO-SOURCE VOLTAGE (VOLTS) 
Maximum Safe Operating Area 


meester he ee 


NOTES 


L IMPEDANCE) 


l 
PULSE (TRANSIENT 


eek 
—t—+— Pow 


t 
2. Per Unit Base=Rinjc= 0.83 Deg. CW. 


“107 5 10% 2 5 10% 2 


3. Tw-Te=Pom Zave (t) 
tlyit | 


2 is) 10° 2 5 1 2 5 10 


t1. SQUARE WAVE PULSE DURATION (SECONDS) 
Maximum Effective Transient Thermal Impedance Junction-to-Case Vs. Pulse Duration 


For IRFP450-3 


| 


80ys Pulse Test 

t 

Vos2, 50V [ 
man 


ie) 4 8 12 16 
Ip, DRAIN CURRENT (AMPERES) 


Typical Transcounductance Vs. Drain Current 


20 


lpr, REVERSE DRAIN CURRENT (AMPERES) 


0 0.5 1 1.5 2 2.5 3 


Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Source—Drain Diode Forward Voltage 
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te N-CHANNEL 
IRFP450/451/452/453 POWER MOSFETS 


Rpsjon), DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


BVpss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 
(NORMALIZED) 


Ty, JUNCTION TEMPERATURE (°C) Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature 


C. CAPACITANCE (pF) 


Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 


see RR 
28 56 84 


0 10 20 30 40 50 ) 112 740 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Qg, TOTAL GATE CHARGE (nC) 
Typical Capacitance Vs. Drain to Source Voitage Typical Gate Charge Vs. Gate-To-Source Voltage 


PTT TT Aen 
aha aeee 
TE ae 


tp, DRAIN CURRENT (AMPERES) 


Rosio) MEASURED WITH CURRENT PULSE OF 
2.0us DURATION. INITIAL T;=25°C. (HEATING 
EFFECT OF 2.0us PULSE IS MINIMAL) 


Rpsjon), DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


(e) 10 20 30 40 50 25 50 75 100 125 150 
Ip, DRAIN CURRENT (AMPERES) Tc, AMBIENT TEMPERATURE (°C) 
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature 
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N-CHANNEL 
IRFP450/451/452/453 | POWER MOSFETS 


Pp, POWER DISSIPATION (WATTS) 


20 40 60 80 100 120 140 160 


Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 
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SSP10N05/10N06 
SSH10N05/10N06 N-CHANNEL 
SSM10N05/10N06 POWER MOSFETS 


FEATURES 


Lower Ros (on) 

Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


PRODUCT SUMMARY 
| PartNumber | Vos_| Rosion | to _| 


SSP10NO5/SSH10NO5/ 
SSM10NO5 


SSP 10N06/SSH1 ONO6G/ 
SSM10ONO6 


SSM10N05/1 ONO6 


MAXIMUM RATINGS 


SSP10N05 SSP10N06 
Characteristic _ SSH10N05 SSH10N06 
SSM10N05 SSM10N06 


Drain-Source Voltage (1) 

Drain-Gate Voltage (Res=1.0M0)(1) 
Gate-Source Voltage 

Continuous Drain Current Tc=25°C 
Continuous Drain Current Tc=100°C 
Drain Current—Pulsed (3) 

Gate Current—Pulsed +1.5 
Single Pulsed Avalanche Energy (4) 35.2 
Avalanche Current _las 10 


Total Power Dissipation @ Tc=25°C 75 
Derate above 25°C. : 0.6 


Operating and Storage 
Junction Temperature Range 


—55 to 150 


Maximum Lead Temp. for Soldering 
Purposes, 1/8” from case for 5 seconds 


300 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=0.53 mH, Vag=25V, Ra=25N, Starting T=25°C 
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SSP10N05/10N06 
SSH10N05/10N06 
SSM10N05/10N06 


N-CHANNEL 
POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


THERMAL RESISTANCE 


Characteristic 


Junction-to-Case 


Symboi Characteristic Min | Typ | Max | Units Test Conditions 
Drain-Source Breakdown Voltage = 
BVpsg | SSP10NO5/SSH1ONO5/ O0))..== Ves=OV 
SSM10NO5 
4 Ip=250puA 
SSP10ON06/SSH1ONO6/ Beh 
SSM10NO06 
b b + 
Vasith) | Gate Threshold Voltage 2.0) — Vos=Ves, Ip=1mA 
lass | Gate-Source Leakage Forward —j- Vas=20V 
lass | Gate-Source Leakage Reverse —|— Ves=—20V 
r i= 
Ings | Zero Gate Voltage all oes Vps=Max. Rating Vas=O0V 
Drain Current —|—- Vos=Max. RatingX0.8, Ves=OV, To=125°C 
+ 4 
Ipjony) +| On-State Drain-Source Current.(2) ; 10 | — Vps>lpion) X Rosion) max, Vas=10V 
R Static Drain-Source On-State Vases ivan On 
DS(on) | Resistance (2) ot on ia nas Da ia 
Ots Forward Transconductance (2) 2.5) — | Vps250V, Ip=5.0A 
Ciss Input Capacitance —|—- 
r + = 
Coss | Output Capacitance —-|—- Vas=OV, Vos=25V, f=1.0MHz 
Crss_ | Reverse Transfer Capacitance ee 
a as 
taion) | Turn-On Delay Time ae es 
Vpp=0.5BVpss, Ip=5.0A, Zo=50N 
tr | Rise Time ip (MOSFET switching times are essentially 
taott) | Turn-Off Delay Time et ty ae independent of operating temperature) 
t Fall Time oe: tf a 
——| 
Total Gate Charge ; 
— |13 | 26 Cc 
Bo (Gate-Source Plus Gate-Drain) a Ves=10V, Ip=10A, Vps=0.8 Max. Rating 
r Te: t . . : 
Qos Gate-Source Charge — |60 ao nc (Gate charge is essentially independent of 
q operating temperature.) 
Qga Gate-Drain (‘Miller’) Charge —{7.0| — nc 


Ritnes Case-to-Sink 


fe 
| Mounting surface flat, 
smooth, and greased 


t 
Junction-to-Ambient 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(83) Repetitive rating: Pulse width limited by max. junction temperature 


A 
| Free Air Operation 
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SSP10N05/10N06 
SSH10N05/10N06 
SSM10N05/10N06 


N-CHANNEL 


POWER MOSFETS 


‘SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Symbol Characteristic Min | Typ | Max [Units Test Conditions 
Is oo euirent —|—| 10 | A | Modified MOSFET 
— i + + showing the integral 
Ism_ } Pulse Source Current(Body Diode)(3)| — | — | 28 A | reverse.P-N junction rectifier 
r T r T 
Vsp | Diode Forward Voltage (2)} — | 1.7) 3.0 Vv Tc=25°C, Is=10.0A, Vas=O0V 
ter Reverse Recovery Time} — |300] — ns Tj=150°C, Ilr=10.0A, dir/dt=100A/uS 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


Ise Te: 


lp, DRAIN CURRENT (AMPERES) 


Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics 


tp, DRAIN CURRENT (AMPERES) 


= Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Tvoical Saturation Characteristics 


lb, DRAIN CURRENT (AMPERES) 


Ip, DRAIN CURRENT (AMPERES) 


<7 SaRLE 
80ys Pulse Test 


Vos?loton% Rosiont max 


zi 


3 6 9 
Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Transfer Characteristics 


i TTT] a 
OPERATION IN THIS AREA IS LIMITED BY Rosi) +H 
| H] 


ait HiT REE 


PH en Lf 


PP 4 
4 | 


1.0 2 5 10 20 50 100 200 500 1000 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Maximum Safe Operating Area 
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SSP10N05/10N06 
SSH10N05/10N06 N-CHANNEL 
SSM10N05/10N06 POWER MOSFETS 


| Ee s 7 TT * - . 
SINGLE PULSE (TRANSIE ty 
7 THERMAL IMPEDANCE) - o 


~~ 1. Duty Factor pate 


2 
2. Per Unit Base=Rinjc=1.67 Deg. C/W. 
ceed = 3. Ty -Te = Pom Zins (td. 


Zthuc(O/Rthuc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


1075 5 10% 2 5 107 2° § 107 2 5 10° 2 5 1 2 5 10 
tl. SQUARE WAVE PULSE DURATION (SECONDS) 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


For SSP10N05/06 And SSM10N05/06 


Cry 
Cr 
SINGLE PULSE (TRANSIENT 
THERMAL IMP! 


1. Duty Factor.“D=. 
ty 


1-— 2. Per Unit Base=Ric= 1.67 Deg. C/W. 
+ 3. Taw-To=Ppm Zinc (t). 
t 


Ztnuc(/Rtnuc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


2 5 10°? 2 5 10° 5 1 2 5 10 
t1. SQUARE WAVE PULSE DURATION (SECONDS) 


Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 
For SSH10N05/06 


2 


10? 
a 6 
Ww 
~ ce 
7) Ww 
a 2? 
= < 
é < 
w 5 10 
W Fd 
z io 
< 3.CO° 
i= 
oO z 
8 z 
3 aa 
QO Ww 
2 2 1.0 
= us Pulse Test y 
ad ra 5 
r > 
® § 
2 
20 35 0.1 0.5 1 1.5 2 2.5 3 
; Ip, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 
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SSP10N05/10N06 7 oe 
SSH10N05/10N06 N-CHANNEL 
SSM10N05/10N06 POWER MOSFETS 


BVpss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 
(NORMALIZED) 


Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature 


C, CAPACITANCE (pF) 


a es 


(Nibiie oa 
NSeeneeaae 


0 Ess 20 ao ogg 50 
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Capacitance Vs. Drain to Source Voltage 


Roston MEASURED WITH CURRENT PULSE OF 
2.0us DURATION. INITIAL Ty=25°C. (HEATING 
EFFECT OF 2.0us PULSE IS MINIMAL) 


Rsjon), DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


Ip, DRAIN CURRENT (AMPERES) 
Typical On-Resistance Vs. Drain Current 
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Rosion), DRAIN-TO-SOURCE ON RESISTANCE 
Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) (NORMALIZED) 


Ip, DRAIN CURRENT (AMPERES) 


-40 0) 40 80 120 160 
Ty, JUNCTION TEMPERATURE (°C) 
Normalized On-Resistance Vs. Temperature 


ACCC ee 
a es a 
(i ee 


0 40 
os TOTAL GATE CHARGE (ney 
Typical Gate Charge Vs. Gate-To-Source Voltage 


15 
12 
9 Ps 
6 
3 N 
\ 
25 50 75 100 125 150 


T,, AMBIENT TEMPERATURE (°C) 
Maximum Drain Current Vs. Case Temperature 
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SSP10N05/10N06 
SSH10N05/10N06 N-CHANNEL ~ 
SSM10N05/10N06 POWER MOSFETS 


Pp, POWER DISSIPATION (WATTS) 


9 20 40 60 80 100 120 140 160 
Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 
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SSP12N05/12NO6 | 
SSH12N05/12N06 _ NeCHANNEL — 
SSM12N05/12N06 POWER MOSFETS 


FEATURES 


Lower Rps (on) 

improved inductive ruggedness . 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


PRODUCT SUMMARY 
| _PartNumber | _Vos_| Rosin | to _ 


SSP12NO5/SSH1 2NO5/ 
SSP1 2NO6/SSH1 2NO6/ 


SSM12N05/12NO6 


MAXIMUM RATINGS 


SSP12N05 SSP12N06 
Characteristic SSH12N05 SSH12N06 
. SSM12N05 SSM12NO06 
Drain-Source Voltage (1) Voss | 50 #| 60 | Vde 
| Drain-Gate Voltage (Res=1.0MM1) | Vocn_ | 50 | Vd 
Gate-Source Voltage Ves +20 
Continuous Drain Current Tc=25°C Ip 12 Adc 
Continuous Drain Current Tc=100°C lb 7 
Drain Current—Pulsed (3) low 
+15 Ade 
Eas 61 
Avalanche Current las 
Total Power Dissipation @ Tc=25°C Pp 75 Watts 
Derate above 25°C 0.6 w/°C 
Class rome ni tT ~5510 160 
ieee er een ae 200 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300ys, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=0.53 mH, Vag=25V, Re=250, Starting T=25°C 


(oe) 
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SSP12N05/12N06 
SSH12N05/12N06 N-CHANNEL 
SSM12N05/12N06 POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


| Symbol | Characteristic Min | Typ | Max | Units Test Conditions 


Drain-Source Breakdown Voltage 


SSP12NO5/SSH12N05/ 50 | — V_ | Ves=O0V 
Vi; 
BVoss | $5m12NO5 
7 1 Ip=250puA 
SSP 1 2NO6/SSH1 2N06/ 60| — Vv 
SSM12NO06 ; 
Vesith) | Gate Threshold Voltage Vos=Vas, Ip=1mA 
lass _| Gate-Source Leakage Forward Ves=20V 
Ves=—20V 


less jeale source Leakage Reverse 


Vps=Max. Rating Ves=OV 
Vps=Max. RatingX0.8, Vas=OV, Tc=125°C 


Zero Gate Voltage 
Drain Current 


Ipss 


+ 


Vps> pion) X Rosion) max, Vas=10V 
I 


sales 


dic 
Ip(on)_-| On-State Drain-Source Current (2) 


Static Drain-Source On-State 


Resistance (2) Ves=10V, Ipb=6.0A 


Rpsion) 


Ofs Forward Transconductance (2) Vps250V, Ip=6.0A 


4 


Ciss Input Capacitance 

Coss { 

Criss i 

tdjon) -r—" Delay Time 
if 


Output Capacitance Ves=OV, Vps=25V, f=1.0MHz 


Reverse Transfer Capacitance 


: 


Vpp=0.5BVpss, Ip=6.0A, Zo=500 
(MOSFET switching times are essentially 
independent of operating temperature) 


tr Rise Time 


taort) | Turn-Off Delay Time 


| 


ty Fall Time 


| Total Gate Charge 
(Gate-Source Plus Gate-Drain) 


Ves=10V, Ip=12A, Vps=0.8 Max. Rating 
(Gate charge is essentially independent of 


| operating temperature.) 


Qgs_ | Gate-Source Charge 


Qga_ | Gate-Drain (“Miller”) Charge 


THERMAL RESISTANCE 


Characteristic SSP12N05/06 |SSH12N05/06 |SSM12N05/06| Unit 
Junction-to-Case MAX 1.67 K/W 


Case-to-Sink 


Symbol 


Mounting surface flat, 


R 
thcS smooth, and greased 


30 T Kw Free Air Operation 


Junction-to-Ambient 


Rtnua 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 
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SSP12N05/12N06 
SSH12N05/12N06 
SSM12N05/12N06 


N-CHANNEL 
POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Characteristic 


Continuous Source Current 


Test Conditions 


Notes: (1) Ty=25°C to 150°C 


Is (Body Diode) —j{- A Modified MOSFET 
+ t showing the integral 
Ism_ | Pulse Source Current(Body Diade)(3)} — | — A | reverse P-N junction rectifier 
Vsp Diode Forward Voltage (2)| — V Tco=25°C, Is=12.0A, Veg=O0V | 
Reverse Recovery Time} — ns T}=150°C, lr =12.0A, dle/dt=100A/uS 


(2) Pulse test: Pulse width<300us, Duty Cycle<2% 


(3) Repetitive rating: Pulse with limited by max. junction temperature 


80s Pulse Test 
+. 


ip, DRAIN CURRENT (AMPERES) 


() 20 40 60 80 100 
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics 


80yus Pulse Test 


Pt | | | Kir || 


Ip, DRAIN CURRENT (AMPERES) 


Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Tvoical Saturation Characteristics 


Ip, DRAIN CURRENT (AMPERES) 


lp, DRAIN CURRENT (AMPERES) 


80us Pulse Test 
Vos>loron% Rosson) max 


Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Transfer Characteristics 


OPERATION IN THIS AREA IS LIMITED BY Rogion) H 
mannan ane 
to4 ( 


fF | 


To = 25°C 
Ty=150°C MAX. 


10 2 5 10 20 50 100 200 


“500 1000 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Maximum Safe Operating Area 
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SSP12N05/12NO06 | 
SSH12N05/12N06 | N-CHANNEL 
SSM12N05/12N06 POWER MOSFETS 


SINGLE PULSE 
‘Tr THERMAL IMPEOAN 


1. Duty Factor. pate 


A 
2. Per Unit Base=Ryyc=1.67 Deg. C/W. 
3. Tam-To =Pom Zinuc (1). 


Ztnsc()/Rinsc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


10°s 5 10% 92 5 10° 2 g 2 5 107 2 5 1 2 5 10 
t1. SQUARE WAVE PULSE DURATION (SECONDS) : ; 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


For SSP12N05/06 And SSM12N05/06 


7 ~ 1. Duty Factor pate 
t 


2 
2. Per Unit Base=Ryjyc=1 67Deg. C/W 
3. Tow-Te=Pom Zinc (t) 

1 


Ztnsc(Rinuc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


10° 5 10% 2 5 10% 2 5 107 2 5 107 2 5 4 2 - 5 10 
t1. SQUARE WAVE PULSE DURATION (SECONDS) ; 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


For SSH12N05/06 


80yus Pulse Test 
Vos>loion%Rosion) max 


ipr, REVERSE DRAIN CURRENT (AMPERES) 


gts, TRANSCONDUCTANCE (SIEMENS) 


) 4 8 12 16 20 
Ip, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 
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SSP12N05/12N06 
SSH12N05/12N06 
SSM12N05/12N06 


N-CHANNEL 
POWER MOSFETS 


BVpss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 
(NORMALIZED) 


-40 ie) 40 80 


C, CAPACITANCE (pF) 


120 
‘Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature 


ie) 10 20 30 40 50 


Rosion), DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Capacitance Vs. Drain to Source Voltage 


Rosin MEASURED WITH CURRENT 

PULSE OF 2'Ops DURATION. _ 

INITIAL T,=25°C 

(HEATING EFFECT OF 2.0us PULSE 
1S MINIMAL) 


Ip, DRAIN CURRENT (AMPERES) 
Typical On-Resistance Vs. Drain Current 


Rosion), DRAIN RCE ON RESISTANCE 
Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) Psion) NORMALIZED) 


tp, DRAIN CURRENT (AMPERES) 


Ty, JUNCTION TEMPERATURE (°C) 
Normalized On-Resistance Vs. Temperature 


Vos= 160V fF 


yy Reale 
Bee 24eeeRe 
Lyre tl fee 
Naha seee 
J22ee ee 


40 


ie} 
Qg, TOTAL GATE CHARGE (nC) 


Typical Gate Charge Vs. Gate-To-Source Voltage 


) 
25 50 75 100 

Ta, AMBIENT TEMPERATURE (°C) 

Maximum Drain Current Vs. Case Temperature 


125 150 


¢ SAMSUNG 


224 


SSP12N05/12N06 | 
SSH12N05/12N06 N-CHANNEL 
SSM12N05/12N06 POWER MOSFETS | 


Pp, POWER DISSIPATION (WATTS) 


) 20 40 60 80 100 120 140 160 
T., CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 


& SAMSUNG 225 


Electronics 


SSP10N08/10N10 


SSH10N08/10N10 N-CHANNEL 
SSM10N08/10N10 POWER MOSFETS 
FEATURES 


Lower Robs (on) 

Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


PRODUCT SUMMARY 
[Part Number [Vos | Rosen |b 


SSP 10NO08/SSH1 ONO8/ 
SSM10ONO8 


SSP10N10/SSH10N10/ 
SSM10N10 


SSM10N08/10N10 


MAXIMUM RATINGS 


SSP10N08 SSP10N10 
Characteristic SSH10N08 SSH10N10 
SSM10N08 SSM10N10 


Drain-Source Voltage (1) 

Drain-Gate Voltage (Ras=1.0MQ)(1) 
Gate-Source Voltage 

Continuous Drain Current Tc =25°C 
Continuous Drain Current Tc=100°C 
Drain Current—Pulsed (3) 

Gate Current—Pulsed 

Single Pulsed Avalanche Energy (4) 
Avalanche Current 


Total Power Dissipation @ Tc=25°C 
Derate above 25°C 


Operating and Storage 
Junction Temperature Range 


—55 to 150 


Maximum Lead Temp. for Soldering 
Purposes, 1/8” from case for 5 seconds 
Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max: junction temperature 
(4) L=0.53 mH, Vag=25V, Re=25Q, Starting T3=25°C 
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SSP10N08/10N10 
SSH10N08/10N10 N-CHANNEL 
SSM10N08/10N10 POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


Symbol Characteristic Min | Typ | Max |Units Test Conditions 
Drain-Source Breakdown Voltage 
BVpss | SSP10NO8/SSH10NO8 80) — V_ | Ves=OV 
SSM10NO08 
Ip=250pA 
SSP 10N10/SSH10N10/ 
SSMTON10 a v 
Vasith) | Gate Threshold Voltage 2.0 Vos=Ves, Ip=1mA 
Iass | Gate-Source Leakage Forward _ Vas=20V | 
Icss_ | Gate-Source Leakage Reverse _— Ves=—20V 


Vos=Max. Rating Vas=OV 
Vps=Max. RatingX0.8, Ves=OV, Tc=125°C 


Zero Gate Voltage = 
Drain Current a 


Ipss 


Ipjon) | On-State Drain-Source Current (2) | 10 Vps>lpion) X Rosion) max, Vas=10V 


Static Drain-Source On-State 


Rpsjon) _ 


| Resistance (2) Ves=10V, Ip=5.0A 


Ots Forward Transconductance (2) 2.5 Vps250V, Ilpb=5.0A 
T 


| 
Ciss Input Capacitance _— 


Coss | Output Capacitance _ Ves=O0V, Vos=25V, f=1.0MHz 


Crss Reverse Transfer Capacitance _— 


| taton) Turn-On Delay Time _ 


Vpp=0.5BVpss, Ilp=5.0A, Zo=500 
(MOSFET switching times are essentially 
independent of operating temperature) 


tr Rise Time _— 


taofty | Turn-Off Delay Time — 


ts Fall Time - _ 


Total Gate Charge 
Qo (Gate-Source Plus Gate-Drain) Ves=10V, !Ip=10A, Vps=0.8 Max. Rating 
(Gate charge is essentially independent of 


operating temperature.) 


Qgs | Gate-Source Charge _ 
Qogq | Gate-Drain (“Miller”) Charge —_ 


THERMAL RESISTANCE 


Symbol Characteristic SSP10N08/10 |SSH10N08/10 |SSM10N08/10) Unit 
Rthuc Junction-to-Case MAX 1.67 1.67 1.67 K/W 


Mounting surface flat, 
smooth, and greased 


+ 
RthJa Junction-to-Ambient MAX 62.5 40 30 K/W | Free Air Operation 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
_ (3) Repetitive rating: Pulse width limited by max. junction temperature 


Rihcs Case-to-Sink TYP 0.5 0.24 0.1 K/W 
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SSH10N08/10N10 N-CHANNEL : | 
SSM10N08/10N10 , POWER MOSFETS 


ee DIODE RATINGS AND CHARACTERISTICS 


=e 


Test Conditions 


Conti Source Curren 
in ae Fons ot 10.0] A Modified MOSFET 
showing the integral 
Pulse | Pulse Source Current(Body Diode)(3) | Pulse Source Current(Body Diode)(3) Diode)(3) reverse P-N junction rectifier 
[se Fores ee Diode Forward Voltage eg ae 4 | 3.0 Vv Tco=25°C, Is=10.0A, Ves=0¥ 


Reverse [Reverse Recovery _Time| Time| — | Tj=150°C, IrF=10.0A, die/dt=100A/uS 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: 700] width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


80us Pulse Test 


80yus Pulse Test 
Vos? loro) Rosion) max 


Ib, DRAIN CURRENT (AMPERES) 
Ip, DRAIN CURRENT (AMPEHES) 


fs) 10 20 30 40 50 60 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics Typical Transfer Characteristics 


Z gg 
7 
Fs ry 
2 = 
= < 
= 5 
5 i 
wu < 
= 5 
s (a) 
2 z 
g < Ty=150°C MAX. 
« a Rinuc = 1.67K/W 
a aaa 6 
s ro ae ° 
2 
A | ta 
+ 1} 
oO ——j—— H+ 3 1:0) =22 5 10 20 50 100 200 500 1000 
Vos, DRAIN-TO-SOURCE VOLTAGE (votTs) Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typigal Saturation Characteristics Maximum Safe Operating Area 
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SSP10N08/10N10 
SSH10N08/10N10 © N-CHANNEL 


SSM10N08/10N10 | POWER MOSFETS 


= 2 + ~ + + +— +—_t 
a 44 zal 1 
2. 46 
qe . 
r z D=0.5 
w —_— 
Soe 05 " mii T . 
be uw i | ce T tT t 
o — + | 4 tt +—+ ——_}+—+ . 
uw Ww D=0.2 H 
“Oo ! : 
wi z 0.2 : + +++ rH + + 
a \ : NOTES 
a a | | ++ 
Lu D=0.1 7 
Ww 
3% oif Pras 
<< D=0.05 
zg | 
9 005} 2=0-02 cot i 
=a" SINGLE PULSE (TRANSIENT __| tapes i 
8x D=0.01 THERMAL IMPEDANCE) 
ec a i | ] + tH t a 1. Duty Factor p= 
% 0.02 i | t+ + 2. Per Unit Base=Rmc=3.12 Deg. C/W 
2 L tt 4 - +4 3. Tuw-To=Pom Znuc (t)- 
N it I ! 
0.01 : 
10°5 5 10° 2 5 10° 2 5 107 2 5 10° 2 5 1 2 5 10 


t1. SQUARE WAVE PULSE DURATION (SECONDS) 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


' For SSP10N08/10 And SSM10N08/10 


\\ | 


\ 


SINGLE PULSE (TRANSIENT _ 
THERMAL IMPEDANCE) 


r— 1. Quty Factor p= 


t 
2. Per Unit Base=Ryjc=3.12 Deg. C/W. 
3. Tuw-To=Pom Zinc (t)- 


Zthuct/Rthuc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


1078 5 10% 2 5 10% 2 5 107 2 5 10 2 5 1 2 5 10 
t1. SQUARE WAVE PULSE DURATION (SECONDS) ‘ 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


For SSH10N08/10 


108 


= 
(o) 
~ 


on 


lpr, REVERSE DRAIN CURRENT (AMPERES) 


gfs, TRANSCONDUCTANCE (SIEMENS) 


2 
T 

Vos>loron * Rosion 

80ys Pulse Test _ tO 
5 
2 

! 1.0 ‘ 
) 4 8 12 16 20 0 1 2 3 4 5 6 
Ip, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transconductance Vs. Drain Current : Typical Source—Drain Diode Forward Voltage 
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SSH10N08/10N10 N-CHANNEL 
SSM10N08/10N10 POWER MOSFETS 


oO 
o 
a 


Ves=10V 
lb=4A 


Rpsion), DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


BVpss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 
(NORMALIZED) 


0.75 
~40 ty) 40 80 120 160 ~40 0 40 80 120 160 
Ty, JUNCTION TEMPERATURE (°C) , Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature 


Coss=Cds+ ae 


C, CAPACITANCE (pF) 


Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 


Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Qg, TOTAL GATE CHARGE (nC) 
Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage 


Ip, DRAIN CURRENT (AMPERES) 


Rosion MEASURED WITH CURRENT PULSE OF 
=2.Ous' DURATION. INITIAL T,=25°C. (HEATING 
EFFECT OF 2.0us PULSE IS MINIMAL) 


Rosion, ORAIN-TO-SOURCE ON RESISTANCE (OHMS) 


) 10 20 30 40 50 25 50 75 100 125 150 
: Ip, DRAIN CURRENT (AMPERES) Ta, AMBIENT TEMPERATURE (°C) 
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature 
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SSP10N08/10N10 
SSH10N08/10N10 N-CHANNEL 
SSM10N08/10N10 POWER MOSFETS 


Pp, POWER DISSIPATION (WATTS) 


0 20 40 60 80 100 120 140 160 


Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 


SSP12N08/12N10 


SSH12N08/12N10 N-CHANNEL | 
SSM12N08/12N10 | POWER MOSFETS 
FEATURES 


Lower Ros (on) 

improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
‘Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


PRODUCT SUMMARY 
|__PartNumber | _Vos_| Rosiom | to _| 


SSP 1 2N08/SSH1 2N08/ 
SSM12N08 


SSP 12N10/SSH12N10/ 
SSM12N10 


SSM12N08/12N10 


MAXIMUM RATINGS 


- SSP12NO08 SSP12N10 
Characteristic SSH12N08 SSH12N10 
SSM12N08 SSM12N10 


Drain-Source Voltage (1) 

Drain-Gate Voltage (Ras=1.OM0)(1) 
Gate-Source Voltage 

Continuous Drain Current Tc=25°C 
Continuous Drain Current Tc=100°C 


7 
Drain Current—Pulsed (3) 30 30 
Gate Current—Pulsed +1.5 
Single Pulsed Avalanche Energy (4) 


51. 
Avalanche Current | os | 12 
Total Power Dissipation @ Tc=25°C 75 
Derate above 25°C 0.6 


Operating and Storage “ 
Junction Temperature Range Ty, Tstg Bb'te 180 ‘ 


iar 
| | 
Pom | | 
| tom _ | 
| tow | 
| Eas | 


Voss _ 
VpGR 
Vas 
Maximum Lead Temp. for Soldering: T ; 
Purposes, 1/8” from case for 5 seconds E 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=0.53 mH, Vag=25V, Re=250, Starting T=25°C 
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SSP12N08/12N10 
SSH12N08/12N10 N-CHANNEL 
SSM12N08/12N10 | POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


Symbol Characteristic Min ‘Typ | Max | Units Test Conditions 
Drain-Source Breakdown Voltage 
SSP 1 2N08/SSH1 2N08/ 80 | — = V_ | Ves=0V 

BVpss 
SSM12N08 

Ip=250uA 

SSP 12N10/SSH12N10/ 
SSM12N10 POO or IN am 

Vasith) Gate Threshold Voltage ; a _— 4.5 V- | Vos=Ves, Ip=imA 

lass | Gate-Source Leakage Forward —_ 


lass | Gate-Source Leakage Reverse anes Po -100] nA | Ves=—20V 


_ | 100 | nA | Ves=20V 


Inge | ZePO Gate Voltage ae od (Ena HA | Vos=Max. Rating Ves=OV ; 
Drain Current oul ee. [ 000] pA | Vps=Max. RatingX0.8, Ves=OV, Tc=125°C 
ID(on) | On-State Drain-Source Current (2) | 12 | — _ A | Vps>lpion)X Rosjon) max, Vas= 10V 
Static Drain-Source On-State 
Rpsvon} Resistance (2) —|— |0.18 Q | Ves=10V, Ilp=6.0A . 
Ofs | Forward Transconductance (2) 4.0; — — OU | Vps=50V, Ip=6.0A 
Ciss | Input Capacitance aes ism pF 
Coss | Output Capacitance — | — | 400 | pF | Ves=OV, Vos=25V, f=1.0MHz 


Reverse Transfer Capacitance — 


Cc 
ewer Susie es 


tation) | Turn-On Delay Time — 


Vpp=0.5BVpss, Ip=6.0A, Zo=500 
IS_| (MOSFET switching times are essentially 
independent of operating temperature) 


tr Rise Time _ 


——s a ao 


tatoft) | Turn-Off Delay Time _ 


tr Fall Time — 
Total Gate Charge 
—|1 2 

SG (Gate-Source Plus Gate-Drain) . ne Ves=10V, Ip=12A, Vos=0.8 Max. Rating 

Q Gate-Source Charge =e: -_ nc_| (Gate charge is essentially independent of 
iS 

2 4 operating temperature.) 

Qogd Gate-Drain (‘Miller’) Charge — 9 _ nc 


THERMAL RESISTANCE 


SSM12N08/10 


Characteristic SSP12N08/10/SSH12N08/10 


Junction-to-Case 


Mounting surface flat, 
{ smooth, and greased 


Rincs Case-to-Sink TYP 0.5 


Junction-to-Ambient Free Air Operation 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300yus, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 
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Electronics 


SSP12N08/12N10 
SSH12N08/12N10 
SSM12N08/12N10 


N-CHANNEL 
POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


| Symbol | Characteristic Min Typ | Max |Units 


Continuous Source Current 
S | (Body Diode) 


12 A 


Vso | Diode Forward Voltage 


trr Reverse Recovery 


Ism | Pulse Source Current(Body Diode)(3) 


(2) 


Time 


Notes: (1) Ty=25°C to 150°C (2) Pulse test 
’ (3) Repetitive rating: Pulse with limited by max. junction temperature 


325 


2| 2s | 


30 | A. 


2.5 V 
8 | 


Test Conditions 


Modified MOSFET 
showing the integral 
reverse P-N junction rectifier 


Tc=25°C, Is=12.0A, Vags=O0V 
Tj=150°C, Ip =12.0A, dlr/dt=100A/puS 


: Pulse width<300ys, Duty Cycle<2% 


lp, DRAIN CURRENT (AMPERES) 


0 10 20 30 


40 


Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics 


ip, DRAIN CURRENT (AMPERES) 


Typical Saturation Characteristics 


Ip, DRAIN CURRENT (AMPERES) 


Ip, DRAIN CURRENT (AMPERES) 


+ 
80us Pulse Test 
Vpsloron™ Rosins max 


3 6 9 
Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Transfer Characteristics 


ry 
OPERATION IN THIS AREA IS LIMITED BY Rosiony 
Naval 


10 2 5 10 20 50 100 200 500 1000 


Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Maximum Safe Operating Area 
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SSP1 


2N08/12N10 


SSH12N08/12N10 N-CHANNEL 
SSM12N08/12N10 POWER MOSFETS 


Ztnuc(O/Rtnyc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


Zthuc(/Rthuc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


gfs, TRANSCONDUCTANCE (SIEMENS) 


‘iin 


eet 
rf é ee 
0.05 SINGLE PULSE (TRANSIE 
THERMAL IMPEDANCE) 
“1. Duty Factor pate 
! 2 
0.02 a + a oo [ryc 7 “To 2. Per Unit Base=Rinjc=1.67 Deg. C'W 


= 3. Tam-Te=Pom Zine (t) 


10s 5 10% 2 5 10°" 2 5 107 2 5 10° 2 5 1 2 5 10 
t1. SQUARE WAVE PULSE DURATION (SECONDS) : 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


For SSP12N08/10 And SSM12N08/10 


; SINGLE PULSE (TRANSIEN 
“THERMAL IMP: 


ro 


1. Duty Factor. p=. 


t. 
2. Per Unit Base=Riyc=1.67 Deg. C/W. 
3. Tuw-To=Pom Zinse (t)- 


105 5 10° 2 5 10% 2 5 107 2 5 10° 2 5 1 2 5 10 
t1. SQUARE WAVE PULSE DURATION (SECONDS) : 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


For SSH12N08/10 


Ipr, REVERSE DRAIN CURRENT (AMPERES) 


1.5 2 2.5 


2 5 10 15 20 25 ; 1 
Ip, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 
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SSP12N08/12N10 _ ote 
SSH12N08/12N10 N-CHANNEL 
SSM12N08/12N10 . POWER MOSFETS 


1.25 


Le lesiealCale wea 
anaes 
| | | | dt er 


1.15 


& 1.05 a 
5 re 1.5 
N = 
2 2 
= z 
5 fe) 
8 0.95 Z 10 


Rosion), DRAIN-TO-SOURCE ON RESISTANCE 


BVpss. DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 


a a ea eared ll "i 
Ate epee a Re | 
-40 0 40 80 120 160 -40 i) 40 80 120 760 
Ty, JUNCTION TEMPERATURE (°C) Tj, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature 


C, CAPACITANCE (pF) 
Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 


Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Qg, TOTAL GATE CHARGE (nC) 
Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage 


Rostony MEASURED WITH CURRENT PULSE OF 
2.0us DURATION. INITIAL T,=25°C. (HEATING 


EFFECT OF 2.0us PULSE IS MINIMAL) 


ees atl cea all, Sata 
Rae ake Nes least tall 
frm |_| 


Ip, DRAIN. CURRENT. (AMPERES) 


‘RDs(on), DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


0) 
0 10 20 30 40 50 35 50 75 100 125 150 
; 'p, DRAIN CURRENT (AMPERES) Ta, AMBIENT TEMPERATURE (°C) 
Typical On-Resistance Vs. Drain Current . Maximum Drain Current Vs. Case Temperature 
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SSP12N08/12N10 | 
SSH12N08/12N10 N-CHANNEL 
SSM12N08/12N10 | POWER MOSFETS 


Pp, POWER DISSIPATION (WATTS) 


0 20 40 60 80 100 120 140 160 
Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 
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SSH60N06/60N10 NeCHANNEL ~ 
SSMG6ONO6/60N10 | = POWER MOSFETS 


FEATURES 


Lower Ros (on) 

Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature coleniny 
TO-220 package 


PRODUCT SUMMARY 


Rosvon) 
STD 


Part Number Vos 


SSH6ONO06 


SSM6ONO06 Pei oee 


SSH60N10 
SSM60N10 


SSM60NO06/60N10 


MAXIMUM RATINGS 


Characteristic SSH60N10 
SSM60N10 
Drain-Source Voltage (1) 
Drain-Gate Voltage (Ras=1.0MQ)(1) VocR 100 , Vde 
Gate-Source Voltage Ves Vdc 
Continuous Drain Current Tc=25°C lb 60 Adc 
Continuous Drain Current Tc=100°C jes tg 40 Adc | 
Drain Current—Pulsed (3) | Ibm 180 Adc \ 
Gate Current—Pulsed lam +1.5 | Adc 
Single Pulsed Avalanche Energy (4) Eas 790 mJ | 
Avalanche Current las 60.0 A 
Total Power Dissipation @ Tc=25°C Pp 150/200 (5) Watts 
Derate above 25°C 1.2/1.6 W/°C 
T junclbon Teitoareierestiiie | Te Teta =55 to 150 | ce 
Nees ace ae ore Te 200 be 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=0.33mH, Vag=25V, Re=25Q, Starting T=25°C 
(5) TO-3P/TO-3 


ce SAMSUNG . eee 


SSH60N06/60N10 | N-CHANNEL 
SSM60N06/60N10 POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


Drain-Source Breakdown Voltage 
BVoss SSH60N06/SSM60NO6 V_ | Ves=O0V 
| SSH6ON1 0/SSM60N10 V =250uA | 
Vasitn) | Gate Threshold Voltage V is Vos=Ves, Ip=1mA 
Iass_ | Gate-Source Leakage Forward nA | Ves=20V 7 
L Iass_ | Gate-Source Leakage Reverse n A [vosn20¥ 
losg | ZT Gate Voltage “| HA =Max. Rating Ves=OV | 
Drain Current uA | Vps=Max. RatingX0.8, Ves=OV, Tc=125°C 
| totem On-State Drain-Source Current (2) | A_ | Vps>lpion)X Rosionymax. Vas= 10V J 
Powe |e | a | Yos=10¥, 90 
STD ‘¢) 
gts | Forward Transconductance (2) Es UO | Vps250V, Ip=30A 
Ciss | Input Capacitance pF 


Coss | Output Capacitance pF | Ves=OV, Vps=25V, f=1MHz 


Crss_| Reverse Transfer Capacitance 


tdion) | Turn-On Delay Time 


= Vpp=0.5BVpss, Ip=30A, Zo=502 
t, | Rise Time | — | — | 280 | ns | (MOSFET switching times are essentially 


tao) | Turn-Off Delay Time — ns independent of operating temperature) 


tp | Fall Time 
Q | Total Gate Charge | ie 80 nC 
7 (Gate-Source Plus Gate-Drain) Vas=10V, Ip=60A, Vos=0.8 Max. Rating 
Qgs_| Gate-Source Charge [=| _ 28 | nc | (Gate charge is essentially independent of 
+ operating temperature. } 
Qga | Gate-Drain (“Miller”) Charge —|—- 14 nc 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 
(4) For ultra low “A” Rosjon), device add “A” suffix to part number 


THERMAL RESISTANCE 


Junction-to-Case 


Mounting surface flat, 
smooth, and greased 


Case-to-Sink 


Junction-to-Ambient Free Air Operation 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
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SSH6ON06/60N10 | N-CHANNEL _ 
SSM60N06/60N10 POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Characteristic Min | Typ | Max |Units Test Conditions 


Continuous Source Current 
S | (Body Diode) 


Ism | Pulse Source Current(Body Diode)(3) A | reverse P-N junction rectifier 
(2) Tc=25°C, Is=60A, Vas= -OV 
Time| — 1200] — | ns | Tj=150°C, IF=60A, dip/dt=100A/uS 


Modified MOSFET 
showing the integral 


Diode 


Reverse 


Forward Voltage 


Recovery 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


80ys Pulse Test Tj= 125°C 
4 Tj=25°C 
Tj= —55°C 


Ip, DRAIN CURRENT (AMPERES) 
Ip, DRAIN CURRENT (AMPERES) 


| 
Pee 


) 20 —30 40 Fo "50 
a: DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics Typical Transfer Characteristics 
180 


500 t+——_} | 1-++- OPERATION IN THIS A\ 


80ys Pulse Test 


| H IS UNITED f BY Rosion) 
144 ao 
i Fd 
a Ww 
Ww a 
$ = 
< 108 4 = 7 a 
: gm : vi ae 
. y e LNG St 

8 f aan = ) SN 
2 72 = N 
< Fs IN } 
a eeceee é ze! hen 
é s Ric =1.0KW 

oe Ves=5V SINGLE PULSE Sf cons 

Ait {|} [jt 
q | Ves=4V 
Ee a a f \ in 
) 1 2 3 4 5 6 9 01 02 O85 10 2 5 10 20 50 400 
Vos, DRAIN-TO-SOURCE ere woe Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics Maximum Safe Operating Area 
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SSH6ONO6/60N10 _ | N-CHANNEL 
SSM60N06/60N10 | POWER MOSFETS 


0.2 T ia NOTES 
Lit 4 HT] 
— OM 
Ce] ace ; 
D=0. 


| 
oe SINGLE PULSE (TRANSIENT 4 : 
THERMAL IMPEDANCE).__| 1 Duty Factor. b= t 


ae a 


| 2. Per Unit Base=Rn c= 0.83 Deg. C/W 

0.02 + of imal 3. Tw-Te=Pom Zac (t) 

| ocr 

0.01 
10°§ 5 10% 2 5 10° 2 5 107 2 5. 10° 2 5 1 2 5 10 


=0.01 SEP ee 


ZthsctORynsc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


tt. SQUARE WAVE PULSE DURATION (SECONDS) 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


For SSH60N06/60N10 


SINGLE PULSE (TRANSIENT 74 
THERMAL IMPEDANCE) 


1 
2. Per Unit Base=Ry; = 0.83 Deg. C/W 
ToT 3 Tar Te Pom Zinc 


4 


Zth ctt/Rynsc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


5 10° 
11. SQUARE WAVE PULSE DURATION (SECONDS) 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 
For SSM60N06/60N10 


gfs, TRANSCONDUCTANCE (SIEMENS) 
lpr, REVERSE DRAIN CURRENT (AMPERES) 


0 20 40 60 80 100 0 0.4 0.8 1.2 16. 2.0 2.4 
Ip, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
_ Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 
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SSH60N06/60N10 | | _ -N-CHANNEL 
SSM60N06/60N10 POWER MOSFETS 


3 z 
> = 
z a 
3 g 
8 « 
| 54 
w 
eS 
H 
- 
z & 
F i 
j g 
e 
F 7 
) 
-40 0 40 80 120 160 
Ty, JUNCTION TEMPERATURE (°C) Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature Normalized Onr-Resistance Vs. Temperature 


Crss=Cgd 


Cgs Cgd 


Cgs+ 
2Cds+Cgd 


Coss=Cds+ 


Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 


0 10 20 30 40 50 0 80 160 240 320 400 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Qg, TOTAL GATE CHARGE (nC) 
Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage 


a 
= 
= 
“9 
3) 
z a 
< « 
ry wi 
2 a 
2 = 
« < 
z 
S Fd 
8 Fa 
$s 3 
& ec 
z 
< 3 
[-4 
t=} 
§ 
a) 
4 
) 30 60 90 120 150 25 50 75 100 125 150 
Ip, DRAIN CURRENT (AMPERES) Ta, AMBIENT TEMPERATURE (°C) 
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature 
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SSH60NO06/60N10 —— N-CHANNEL 
SSMG6ONO6/60N10 POWER MOSFETS 


200 200 
A! 
a a 
E 150 XI E 150 
= = 
2 z 
Q Q 
- e 
< < 
& 100 = 100 
a 2 
a a 
x « 
Ww Ww 
> = 
2 2 
g 50 g 80 
a a 
) 20 40 60 80 100 120 140 160 te) 20 40 60 80 (100 120 140 160 
Tc, CASE TEMPERATURE (°C) Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve Power Vs. Temperature Derating Curve 
For SSH60N06/60N10 For SSM60NO06/60N10 
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SSP7N12/7N15 
-SSH7N12/7N15 
-SSM7N12/7N15 


- N-CHANNEL — 
POWER MOSFETS 


FEATURES 


Lower Ros (ON) 

Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


PRODUCT SUMMARY | 
| _PartNumber _| Vos _| Rosiom | In __ 


SSP7N12/SSH7N1 2/ 
SSM7N12__ 


SSP7N15/SSH7N15/ 
‘SSM7N15 


MAXIMUM RATINGS 


SSM7N12/7N15 


; SSP7N12 ; SSP7N12 
Characteristic Symbol . SSH7N12 SSH7N12 Unit 
SSM7N12 SSM7N12 
Drain-Source Voltage (1) Voss 120V | 150V Vdc 
Drain-Gate Voltage (Res=1.0MQ)(1) Week 120V 150V | Vdc 
Gate-Source Voltage Ves +20 Vde 
Continuous Drain Current Tc=25°C [ Ib 7.0 | 7.0 Adc 
Continuous Drain Current Tc=100°C lp 4.0 4.0 Adc 
Drain Current—Pulsed (3) lpm 18 als 18 Adc 
Gate Current—Pulsed lem +1.5 Adc 
Single Pulsed Avalanche Energy (4) Eas 102 mJ 
Avalanche Current i las 7 A 
Total Power Dissipation @ Tc=25°C Pp 75 Watts | 
Derate above 25°C 0.6 Ww/°C 
Operating and Storage - 5 
fez Slncton Temperature Range Ty, Tstg Betoun . 
Maximum Lead Temp. for Soldering T 300 °C 
Purposes, 1/8” from case for 5 seconds E 
Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300ys, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=4 mH, Vag=50V, Re=250, Starting Tj=25°C 
244 
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SSP7N12/7N15 
SSH7N12/7N15 
SSM7N12/7N15 


N-CHANNEL 
POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless Strarwise specified) 


Symbol Characteristic Min | Typ | Max |Units | Test Conditions . 
Drain-Source Breakdown Voltage 
SSP7N12/SSH7N1 2/ Ves=OV 
BYoss | SSM7N12 
Ip=250yuA 
SSP7N/15/SSH7N/15/ 
SSM7N/15 
Vasith) | Gate Threshold Voltage Vos=Ves, Ip=1mA 
|_!ess Gate-Source Leakage Forward Ves=20V . 
lass Gate-Source Leakage Reverse Ves=-—20V 
loss | Z&TO Gate Voltage Vps=Max. Rating Ves=OV 
Drain Current Vos=Max. RatingX0.8, Vas=OV, Tc=125°C 
L 
Ipjon} | On-State Drain-Source Current (2) Ves>lp(on) X Rosion) max, Ves = 10V 
R Static Drain-Source On-State VecH OW ISSA 
psien) | Resistance (2) Gee Age ee 
gis | Forward Transconductance (2) Vos250V, Ip=3.5A — 
Ciss | Input Capacitance 
Coss | Output Capacitance Ves=OV, Vos=25V, f=1.0MHz 
Crss_| Reverse Transfer Capacitance 
taion) | Turn-On Delay Time 
Vpp=0.5BVpss, Ip=3.5A, Zo=5002 
tr | Rise Time (MOSFET switching times are essentially 
tao) | Turn-Off Delay Time independent of operating temperature) 
tt Fall Time 
Q Total Gate Charge 
| a (Gate-Source Plus Gate-Drain) Vas=10V, Ip=7.0A, Vos=0.8 Max. Rating 
-Qgs | Gate-Source Charge (Gate charge is essentially independent of 
operating temperature.) ; 
Qga | Gate-Drain (‘Miller’) Charge 


THERMAL RESISTANCE 


Case-to-Sink 


| Characteristic | | SSP7N12/15|SSH7N12/15 |SSM7N12/15| Unit | 


Mounting surface flat, 
smooth, and greased 


Rthua Junction-to-Ambient © 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, 


0.5. 0.24 0.12 
80 40 30 


Duty Cycle<2% 


K/W | Free Air Operation 


(3) Repetitive rating: Pulse width limited by max. junction temperature 
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SSP7N12/7N15 | : | cages 
SSH7N12/7N15 | N-CHANNEL 
SSM7N12/7N15 | POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Symbol] __Chavacterete [Wo | Typ | wax [nie 


Continuous Source Current 
(Body Diode) 


Pulse Source Current(Body Diode)(3) 


Test Conditions 


Modified MOSFET 
showing the integral 
reverse P-N junction rectifier 


Tco=25°C, Is=7.0A, Vas=OV 
T;=150°C, Ir=7.0A, dip/dt=100A/pS 


Diode Forward Voltage (2) 


Reverse Recovery Time 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


80ys Pulse Test 
, 1 
Vos>loton X Rosiony max 


ip, DRAIN CURRENT (AMPERES) 


Ip, DRAIN CURRENT (AMPERES) 


f°) 20 40 60 80 100 120 
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics Typical Transfer Characteristics 


7 g 

a 

uw a 

Ww a 
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= rs) 

_ 2 z 

z Z 

a a 

a 6 

6 é 
4 5 “10 20 50 10. 20 50 100 200 - 500 1000 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 

Tvoical Saturation Characteristics Maximum Safe Operating Area 
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SSP7N12/7N15 
SSH7N12/7N15 N-CHANNEL 
SSM7N12/7N15 | POWER MOSFETS 


Ztnsc(tRingc,y NORMALIZED EFFECTIVE TRANSIENT 


Zthsc(Rihuc, NORMALIZED EFFECTIVE TRANSIENT 


THERMAL IMPEDANCE (PER UNIT) THERMAL IMPEDANCE (PER UNIT) 


gfs, TRANSCONDUCTANCE (SIEMENS) 


IGLE PULSE (TRANSIENT t aa 
+11 THERMAL IMPEDANCE) 
| 


1. Duty Factor. pate 


3. Taw-Te=Pom Zinsc (t). 


; 
2. Per Unit Base=Rmnjc=1.67 Deg. C/W. | 
1 


10% 2 5 10° 2 2 5 10° 2 5 1 2 5 
ti. SQUARE WAVE PULSE DURATION (SECONDS) ; 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


‘For SSP7N12/15 And SSM7N12/15 


PULSE (TRANSIENT 
THERMAL IMPEDANCE) 


1. Duty Factor ae 


2 
2. Per Unit Base=Ric=1 6 7Deg. C/W 
3. Tyw-To=Pom Zinc (t) 


10° 5 10* 2 5 10% 2 5 107 - 2 5. 10" 2 5 1 2 5 10 
tt. SQUARE WAVE PULSE DURATION (SECONDS) ; 
Maximum Effective Transient Thermal impedance Junction-to-Case Vs. Pulse Duration 


For SSH7N12/15 


10? 


lpr, REVERSE DRAIN CURRENT (AMPERES) 
a 


80us Put 
Vps>loron% Rosiony max 
2 
04 
8) 1 2 3 4 5: 6 
Ip, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 


Typical Transcounductance Vs. Drain Current : Typical Source—Drain Diode Forward Voltage 
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SSP7N12/7N15 ae 
SSH7N12/7N15 __  N-CHANNEL 
SSM7N12/7N15 | POWER MOSFETS 


{NORMALIZED) 


DRAIN-TO-SOURCE ON RESISTANCE 


BVpss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 
(NORMALIZED) 


€ 
Ss 
& 
[=] 
« 
-40 0 40 80 120 160 
Ty, JUNCTION TEMPERATURE: (°C) Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature 


Vos= 100V 


ay Ae 
YW 


C, CAPACITANCE (pF) 
Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 


jf tel 


Reese aes 
e ACER EE EEE 
Alege 


0 10 20 30 40 50 re) 16 24 32 40 
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Qg, TOTAL GATE CHARGE (nC) 
Typica! Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage 


ip, DRAIN CURRENT (AMPERES) 


Rpsion), DRAIN-TO-SOQURCE ON RESISTANCE (OHMS) 


25 50 75 100 125 150 
Ip, DRAIN CURRENT (AMPERES) . :Ta, AMBIENT TEMPERATURE (°C) 


Typical Or-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature 
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-SSP7N12/7N15 | 
SSH7N12/7N15 N-CHANNEL 


SSM7N12/7N15. POWER MOSFETS 


Pp, POWER DISSIPATION (WATTS) : 


0. 
CASE TEMPERATURE ce °) 
Power Vs. “Temper. erature ing C 
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SSP8N12/8N15 | rs 
SSH8N12/8N15 __ N-CHANNEL 
SSM8N12/8N15 - POWER MOSFETS 


FEATURES 


Lower Ros (oN) 

Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


PRODUCT SUMMARY 
|___PartNumber___ | Vos_| Rosion | to _| 


SSP8N1 2/SSH8N1 2/ 
SSM8N12 


SSP8N15/SSH8N15/ 
SSM8N15 


SSM8N1 2/8N15 


MAXIMUM RATINGS 


SSP8N12 
SSH8N12 
SSM8N12 


SSP8N15 
SSH8Nt5 
SSM8N15 


Characteristic Symbol 


|. Drain-Source Voltage (1) 


__Drain-Gate Voltage (Res=1.0MQ)(1) | VparR Vde 

[ Gate-Source Voltage Ves Vde 
Continuous Drain Current Tc=25°C lp Adc ai 

| Continuous Drain Current Tc= 100°C Ip 5 5 “Adc 
Drain Current—Pulsed (3) lpm 25 25 Adc 

| Gate Current—Pulsed | lam 


| Single Pulsed Avalanche Energy (4) 


Total Power Dissipation @ Tc=25°C 
Derate above 25°C 


Operating and Storage 
Junction Temperature Range 


75 Watts 
0.6 | w/°C 


—55 to 150 °C 


Ty, Tstg 


Maximum Lead Temp. for Soldering | 
Purposes, 1/8” from case for 5 seconds 
Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 

(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=4 mH, Vag=50V, Rea=25N, Starting T=25°C 


Tt 300 


Electronics 


& SAMSUNG 380 


SSP8N12/8N15 
SSH8N12/8N15 | N-CHANNEL 
SSM8N12/8N15 POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


| Symbol | Characteristic Min | Typ | Max (Units Test Conditions 
Drain-Source Breakdown Voltage 
Vv Ves=O0V 
SSP8N1 2/SSH8N1 2/SSM8N1 2 
BVpss Ip>=250uA 
SSP8N15/SSH8N15/SSM8N15 Vv 
Vesith) | Gate Threshold Voltage : : Vos=Ves, lp>=1mA— | 
| lass _| Gate-Source Leakage Forward Ves=20V 
lass | Gate-Source Leakage Reverse nA | Ves=—20V 
loss | Zero Gate Voltage HA | Vos=Max. Rating Vas=OV 
Drain Current uA | Vos=Max. RatingX0.8, Ves=OV, Tc=125°C 
Ipjon) | On-State Drain-Source Current (2) A Vps>lIpion)XRosion) max, VGs= 10V 


Static Drain-Source On-State 
Resistance (2) 


Ofs Forward Transconductance (2) : (0) | Vps250V, Ip=4.0A 


Rpsjon) Q | Ves=10V, Ip=4A 


Ciss | Input Capacitance pF 


Coss | Output Capacitance pF | Ves=OV, Vos=25V, f=1.OMHz 


Crss_ | Reverse Transfer Capacitance pF 


tajon) | Turn-On Delay Time ns 


Vpp=0.5BVpss, Ip=4.0A, Zo=500 
tr Rise Time nS | (MOSFET switching times are essentially 
Turn-Off Delay Time ns_ | independent of operating temperature) 


taroff) 


ts | Fall Time ns 


Total Gate Charge nC 
(Gate-Source Pius Gate-Drain) . Ves=10V, Ip=8.0A, Vps=0.8 Max. Rating 
nc (Gate charge is essentially independent of 
operating temperature.) 


Gate-Source Charge 
Gate-Drain (‘‘Miller”) Charge ; nc 


THERMAL RESISTANCE 


Case-to-Sink TYP ~—60.5 


Mounting surface flat, 
smooth, and greased 


K/W | Free Air Operation 


0.12 K/W 


MAX 80 — 


Junction-to-Ambient 30 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 


& SAMSUNG 7 261 


Pa Reverse | 


Notes: (1) Ty= 


SSP8N12/8N15 
SSH8N12/8N15 
SSM8N12/8N15 


Continuous Source Current 
(Body Diode) 


Pulse Source Current(Body Diode)(3) 


N-CHANNEL 


POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Symbol] haractenatio [Win] Typ | Max [Uni 


Test Conditions 


Modified MOSFET 
showing the integral 
reverse P-N junction rectifier 


Diode Eciwald Voltage 


Time 


Recovery 


Tco=25°C, Is=8.0A, Ves=OV 


T)=150°C, Ip=8.0A, dig/dt=100A/uS 


25°C to. 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 


(3) Repetitive rating: Pulse with limited by max. junction temperature 


80us Pulse Test 
+ 


ip, DRAIN CURRENT (AMPERES) 


oO 20 40 60 80 100 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics 


10 


80us Pulse Test Vij. Vos= 9v 
| Ves=8V 


Ip, DRAIN CURRENT (AMPERES) 


ie) 1 


Vps, DRAIN-TO- Eaunce warinee wore) 
Tvpical Saturation Characteristics 


& SAMSUNG 


Tt | | | Ke | 


Ip, DRAIN CURRENT (AMPERES) 


lp, DRAIN CURRENT (AMPERES) 


‘0.1 
1.0 2.0 5.0 10 20 50 


80ys Pulse Test 
f \ 
Vos loyon1% Rosion max 


1 2 3 4 5 6 7 
Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Transfer Characteristics 


T)=150°C MAX. 
Rinsc = 1.67K/W 


Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Maximum Safe Operating Area 


100 200.. 500 1000 


252 


SSP8N12/8N15 b Aes 
SSH8N12/8N15 | N-CHANNEL 
SSM8N12/8N15 - POWER MOSFETS 


Zthuc(O/Rtnuc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


Ztnsc(t¥Rtnsc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


gfs, TRANSCONDUCTANCE (SIEMENS) 


—~ 
oO 


0.2 
0.1 
0.05 SINGLE PULSE (TRANSIENT 
THERMAL IMPEDANCE) ; 
| 1. Duty Factor. pat 
0.02 2. Per Unit Base=Rinc= 1.67 Deg. C/W. 
3. Taw-To=Pom Zinsc (t). 
0.01 : 
10°s 5 10% 2 5 10% 2 5 107 2 5 107 2 5 1 2 5 10 


t1. SQUARE WAVE PULSE DURATION (SECONDS) F 
Maximum Effective Transient Thermal Impedance Junction-to-Case Vs. Pulse Duration 


For SSP8N12/15 and SSM8N12/15 


Ferme 


AL 


2 
2. Per Unit Base=Rinyc=1 6 7Deg. C/W 
3. Tuw-To=Pom Zinc (t) 

' 


I 
—+—+— 1. Duty Factor Dm ; 
1 


10° 5 10“ 2 5 10°° 2 5 107, 2 5 10° 2 5 1 2 5 
__ti, SQUARE WAVE PULSE DURATION (SECONDS) } 
Maximum Effective Transient Thermal Impedance Junction-to-Case Vs. Pulse Duration 


For SSH8N12/15 


a 

ww 

[4 

Ww 

a 

= 

< 

b 
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4 fi 
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z if 
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ac 
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Wa 
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uw a 

a 

80us Pul < mae 
Vos>lorom% Rosiony max = 


) 4 8 12 16 20 : 
; Ip, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 


GSAMSUNG  ~ PP) yore 


SSP8N12/8N15 


SSH8N12/8N15 | N-CHANNEL 
SSM8N12/8N15 POWER MOSFETS 


(NORMALIZED) 


Rosjon), DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


BVoss. DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 


—40 0 40 80 120 160 
Ty, JUNCTION TEMPERATURE (°C) Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature’ 


C, CAPACITANCE (pF) 


Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 


16 24 32 


9) 10 20 30 40 50 0 40 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) : Qg, TOTAL GATE CHARGE (nC) 
Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage 


PULSE OF 2.0us DURATION. 
. D 
INITIAL Ty=25°C. 


Ip, DRAIN CURRENT (AMPERES) 


Rps(on), DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


8 16 24 32 40 25 50 75 100 125 750 


: 'p, DRAIN CURRENT (AMPERES) : ITa, AMBIENT TEMPERATURE (°C) 
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature 
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SSP8N12/8N15 | 
SSH8N12/8N15 N-CHANNEL 


SSM8N12/8N15 POWER MOSFETS 


Pp, POWER DISSIPATION (WATTS) 


se case Lael eb (°C) 
Powe arr “Temper. rature Derating Curve 
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Electronics 


SSP7N18/7N20 
‘SSH7N18/7N20 
SSM7N18/7N20 


FEATURES 


Lower Ros (on) at high voltage 
Improved inductive ruggedness 

Fast switching times 
Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


PRODUCT SUMMARY 
re ewinene = We Teee oe 


SSP8N1 8/SSH8N1 8/ 
SSM8N18 


SSP8N20/SSH8N20/ 
SSM8N20 


MAXIMUM RATINGS 


SSM7N18/7N20 


_N-CHANNEL. 
OWER MOSFETS 


& SAMSUNG 


SSP8N18 SSP8N20 
Characteristic Symbol SSH8N18 SSH8N20 Unit 
é SSM8N18 SSM8N20 ; 
Drain-Source Voltage (1) Voss 180 200 Vde 
Drain-Gate Voltage (Ras=1.O0MM)(1) VpeGrR 180 200 Vde 
| Gate Source Voltage - Ves +20 Vdc 
2 1 Fe 
Continuous Drain Current Tc=25°C Ip 7 7 Adc 
Continuous Drain Current Tc=100°C Ip 4 4 Adc 
Drain Current—Pulsed (3) Ibm 18 ai 18 Adc 
ra - 
Gate Current—Pulsed lam +1.5 Adc 
EL Single Pulsed Avalanche Energy Eas 103 mJ 
Avalanche Current las 7.0 A 
Total Power Dissipation @ Tc=25°C Pp 75 Watts 
Derate above 25°C 0.6 W/°C 
Operating and Storage _ 3 
Junction Temperature Range i. Ty, Tstg Sy eae 2 
Maximum Lead Temp. for Soldering 5 
Purposes, 1/8” from case for 5 seconds Th — C 
Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


256° 


SSP7N18/7N20 


SSH7N18/7N20 
SSM7N18/7N20 


N-CHANNEL 
POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


Symbol Characteristic 


Drain-Source Breakdown Voltage 


SSP7N18/SSH7N18/SSM7N18 
BVoss 


SSP7N20/SSH7N20/SSM7N20 


Typ | Max [nie] Test Gonaiins _———d 


Ves=0V 
Ip=250pA 


Vasim) | Gate Threshold Voltage 


Vpos=Ves, lp>=1mA 


Iass_ | Gate-Source Leakage Forward 


Ves=20V 


less | Gate-Source Leakage Reverse 


Ves= — 20V 


Zero Gate Voltage 


Ipss 
Drain Current 


Vps=Max. Rating Ves=OV 


Vos=Max. RatingX0.8, Veas=OV, Tc=125°C 


ID(on) | On-State Drain-Source Current (2) 


Ves>lpion) X Ros(on) max, Ves= 10V 


Static Drain-Source On-State 


Ros(on) | Resistance (2) 


Ves=10V, Ilp=3.5A 


Ots Forward Transconductance (2) 


Vos250V, Ip=3.5A 


Ciss Input Capacitance 


Coss | Output Capacitance 


Crss_ | Reverse Transfer Capacitance 
taion) | Turn-On Delay Time 


t; Rise Time 


taofty) | Turn-Off Delay Time 
tr Fall Time 


Total Gate Charge 


Qs (Gate-Source Plus Gate-Drain) 


Qgs | Gate-Source Charge 


Qga | Gate-Drain (“Miller”) Charge 


THERMAL RESISTANCE 


Notes: (1) Ty=25°C to 150°C 


(2) Pulse test: Pulse width<300us, Duty Cycle<2% 


Ves=OV, Vos=25V, f=1.0MHz 


Vpo=0.58Vpss, Ip=3.5A, Zo=500 
(MCSFET switching times are essentially 
independent of operating temperature) 


Vas=10V, Ic=7.0A, Vps=0.8, Max. Rating 
(Gate charge is essentially independent of 
operating temperature.) 


Mounting surface flat, 
smooth, and greased 


(3) Repetitive rating: Pulse width limited by max. junction temperature 


‘SAMSUNG 
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SSP7N18/7N20 
SSH7N18/7N20 
SSM7N18/7N20 


N-CHANNEL 
POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Continuous. Source Current 


Test Conditions | 


Modified MOSFET 


Is é 

’ sate) showing the integral 
Ism Pulse Source Current(Body Diode)(3) =h | reverse P-N junction rectifier 
Vsp | Diode Forward Voltage (2) Tc=25°C, Is=7.0A, Vas=OV 


Reverse Recovery Time 


T;=150°C, IF=7.0A, dir/dt=100A/uS 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


Ves=10V 
Vos=9V 


80us Pulse Test 
Vos= 


lp, DRAIN CURRENT (AMPERES) 


Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics 


as 7a 

80us Pulse Test 77.—= nn 
ee aha ee 
Eee? 4S 
| fact tt 


10 


Ip, DRAIN CURRENT (AMPERES) 


0 1 - 


Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Tvoical Saturation Characteristics 


Ip, DRAIN CURRENT (AMPERES) 


Ip, DRAIN CURRENT (AMPERES) 


80yus Pulse Test 
, ' 
Vos? lovon X Rosin) max 


Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Transfer Characteristics © 


Te =25°C 
Ty=150°C MAX. 
Rtnuc = 1.67K/W 


10 20 50 10 20 £50 100 200 500 1000 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Maximum Safe Operating Area 
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SSP7N18/7N20 os 
SSH7N12/7N20 N-CHANNEL 
SSM7N18/7N20 | POWER MOSFETS 


it 1. Duty Factor. pate 
t 


2. Per Unit Base=Ryc= 1.67 Deg. C/W. 
3. Taw-Te=Pom Zinsc (t). 
1 


Zthuctt¥Rtnucy NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


“10-5 5 10° 2 5 10°° 2 5 107 2 5 10° 2 5 1 2 5 
t1. SQUARE WAVE PULSE DURATION (SECONDS) : 
Maximum Effective Transient Thermal impedance Junction- to-Case Vs. Pulse Duration 


For SSP7N18/20 And SSM7N18/20 


SINGLE PULSE (TRANSI 
THERMAL IMPEDANCE) 


1. Duty Factor On 
a 


2. Per Unit Base=Rmyc™1 6 7Deg. C/W 
3. Taw-To=Pom Zmac (t) 
1 


ZthscltWRinic, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


107 
t1, SQUARE WAVE PULSE DURATION (SECONDS) 
Maximum Effective Transient Thermal impedance Junction- to-Case Vs. Pulse Duration 
For SSH7N18/20 


lor, REVERSE DRAIN CURRENT (AMPERES) 


80us Pulse Test 


gts, TRANSCONDUCTANCE (SIEMENS) 


Vos>loxon% Rosiom max 


0 4 8 12 16 20 4 5 
; Ip, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 
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Electronics 


SSP7N18/7N20 
SSH7N12/7N20 
SSM7N18/7N20 


N-CHANNEL 
POWER MOSFETS 


BVpss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 
(NORMALIZED) 


C, CAPACITANCE (pF) 


Ros(on), DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


Rosion), DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature 


Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 


10 20 30 40 50 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 


Typical Capacitance Vs. Drain to Source Voltage 


PULSE OF 2.0us DURATION. 
INITIAL T,=25°C. 


Ip, DRAIN CURRENT (AMPERES) 


8 16 24 32 40 


Ip, DRAIN CURRENT (AMPERES) 
Typical On-Resistance Vs. Drain Current 


Emenee 
Ginn 
Ree eee 

raf 


-40 re) 40 80 120 160 
Ty, JUNCTION TEMPERATURE (°C) 
Normalized On-Resistance Vs. Temperature 


Vos=160V Ff, 
‘os 0 / 


fo) 16 24 32 40 
Qg, TOTAL GATE CHARGE (nC) 
Typical Gate Charge Vs. Gate-To-Source Voltage 


25 50 75 400 125 150 
Ta, AMBIENT TEMPERATURE (°C) 
Maximum Drain Current Vs. Case Temperature 
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SSP7N18/7N20 


SSH7N12/7N20 N-CHANNEL 
SSM7N18/7N20 POWER MOSFETS 


Pp, POWER DISSIPATION (WATTS) 


4 60 80 100 120 14 
Tc, CASE TEMPERATURE (°C) ! 
Power Vs. Temperature Derating Curve 
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SSP8N18/8N20 
SSH8N18/8N20 
SSM8N18/8N20 


N-CHANNEL 
POWER MOSFETS 


FEATURES 


Lower Ros (on) 

Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


PRODUCT SUMMARY 


Part Number 


SSP8N18/SSH8N18/ 
SSM8N18 


SSP8N20/SSH8N20/ 
SSM8N20 


SSM8N18/8N20 


MAXIMUM RATINGS 


Electronics - 


SSP8N18 SSP8N20 
Characteristic Symbol SSH8N18 SSH8N20 Unit 
; SSM8N18 SSM8N20 
Drain-Source Voltage (1) Voss 180 200 Vde 
| Drain-Gate Voltage (Ras=1.0MQ)(1) VoarR 180 200 Vde 
|_Gate-Source Voltage Ves +20 Vde 
: Continuous Drain Current Tc=25°C Ip 8 8 Adc 
Continuous Drain Current Tc=100°C | Ip 4.8 4.8 Adc 
Drain Current—Pulsed (3) lom 25 25 Adc 
Gate Current—Pulsed: lam +1.5 Adc 
Single Pulsed Avalanche Energy (4) | Eas 135 mJ 
Avalanche Current : las 8 A 
Total Power Dissipation @ Tc=25°C Pp 75 Watts 
_Derate above 25°C - 7 a 0.6 W/°C 
Operating and Storage es 5 
Junction Temperature Range aac Se tonee c 
Maximum Lead Temp. for Soldering a 
Purposes, 1/8” from case for 5 seconds qh 300 Cc 
Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=4 mH, Vag=50V, Re=25Q, Starting T7=25°C 
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SSP8N18/8N20 
SSH8N18/8N20 N-CHANNEL | 
SSM8N18/8N20 POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (1-=25°c aniess otherwise specified) 


Symbol Characteristic Min | Typ | Max [Units Test Conditions 


Drain-Source Breakdown Voltage 


SSP8N18/SSH8N1 8/SSM8N18 vo Veen’ 
BVpss ie 1 Ip=250pA 
| SSP8N20/SSH8N20/SSM8N20 Vv 
Vesith) | Gate Threshold Voitage V_ | Vos=Ves, IpD=1mA 
lass | Gate-Source Leakage Forward nA | Ves=20V 
lass, | Gate-Source Leakage Reverse nA | Ves=—20V 
Zero Gate Voltage HA | Vps=Max. Rating Ves=OV | 


Ipss 


Drain Current uA | Vps=Max. RatingX0.8, Ves=OV, Tco=125°C 


A | Vps>Ip(on) XRosion) max, Ves=10V 


, 
ID(on) | On-State Drain-Source Current (2) 


Static Drain-Source On-State 


Rosion) | Resistance (2) Q | Ves=10V, ID=4A 


Gfs | Forward Transconductance (2) Vpos250V, Ip=4.0A 


Ciss_| Input Capacitance 


Coss | Output Capacitance pF | Ves=OV, Vos=25V, f=1.0MHz 


Crss_ | Reverse Transfer Capacitance 


ns | 


ta Turn-On Delay Time 
(on)_| Vop=0.5BVpss, !p=4.0A, Zo=500 


NS_| (MOSFET switching times are essentially 
ns_ | independent of operating temperature) 


tr Rise Time 
eset 
taott) | Turn-Off Delay Time 


tr Fall Time ae 
Qs Total Gate Charge nc 


Ves=10V, ip=8.0A, Vos=0.8 Max. Rating ~ 
nc (Gate charge is essentially independent of 
operating temperature.) 


(Gate-Source Plus Gate-Drain) 


Qgs_ | Gate-Source Charge 
i: 
Qga_ | Gate-Drain (‘Miller’) Charge 


THERMAL RESISTANCE 


Symbol | Characteristic SSP8N18/20 |SSH8N18/20|SSM8N18/20| Unit| == 
_ rs 
RthJa 


: Mounting surface flat, 
Case to Sam . Oe ee smooth, and greased 
K/W | Free Air petashle 
Notes: (1) Ty=25°C to 150°C 


(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 


Rtncs 


Junction-to-Ambient 
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SSP8N18/8N20 
SSH8N18/8N20 
SSM8N18/8N20 


N-CHANNEL 


POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Continuous Source Current 
(Body Diode) 


Characteristic 


Pulsé Source Current(Body Diade)(3); — 


Test Conditions 


Modified MOSFET 
showing the integral 
reverse P-N junction rectifier 


as 
Diode Forward Voltage (2)} — 


Tc=25°C, Is=8.0A, Vas=O0V 


Notes: 


Ip, DRAIN CURRENT (AMPERES) 


Ip, ORAIN CURRENT (AMPERES) 


~ 
Seen 


Reverse 
(1) Ty=25°C to 150°C 


Recovery Time 


80yus Pulse Test 


20 40 60 80 100 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics 


Wa 
Zz 


80ys Pulse Test 


V4 


ia 
fy 
[> 
am 
ee 

cl 


1 2 3 4 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics 


fo, DRAIN CURRENT (AMPERES) 


ip, DRAIN CURRENT (AMPERES) 


| 


Tj=150°C, Ir=8.0A, dle/dt=100A/uS 


(2) Pulse test: Pulse width<300ys, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


+ 


80ps Pulse Test 
Vos>loion X Poston) max 


1 2 3 4 5 


Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 


Typical Transfer Characteristics 


A 
10 20 50 10 20 50 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Maximum Safe Operating Area 


100 200 


a 
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SSP8N18/8N20 
SSH8N12/8N20 
SSM8N18/8N20 


N-CHANNEL 
POWER MOSFETS 


1. Duty Factor. p=. 


ne 
2. Per Unit Base=Ryjc= 1-67 Deg. C/W. 


Ztnuctt¥Renscy NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


10% 2 5 10° 


3. Tyw-Te =Pom Zine (t). 
if 


10° 


ti. SQUARE WAVE PULSE DURATION (SECONDS) . 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


For SSP8N18/20 and SSM8N18/20 


1. Duty Factor o=tL 
t, 


2 


2. Per Unit Base=Ryic=1 6 7Deg. C/W 


Zthuc(tWRthsc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


3. Tyw-To=Pom Zinc (t) 
t 


ti. SQUARE WAVE PULSE DURATION (SECONDS) 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


For SSH8N18/20 


80yus Pul 


Vps>loiom% Rasion max 


gfs, TRANSCONDUCTANCE (SIEMENS) 


) 4 8 12 16 
Ip, DRAIN CURRENT (AMPERES) 
Typical Transcounductance Vs. Drain Current 


20 


Ipr, REVERSE DRAIN CURRENT (AMPERES) 


| 


LT | 
~~ 


= 


| 
| 


Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Source—Drain Diode Forward Voltage 


& SAMSUNG 


Electronics 


265 


SSP8N18/8N20 
SSH8N12/8N20 
SSM8N18/8N20 


_N-CHANNEL 


POWER MOSFETS 


BVpss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 
(NORMALIZED) 


Cc, CAPACITANCE (pF) 


Rosjon), DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


2000 


1600 


1200 


40 


80 120 


Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature 


CosCgd 
Cgs+Cgd 


Coss=Cds+ 


eae tale 


: 
Sine 


f 


x 
‘ 


rl 


NON 
\ es Oc) 
a see ee aoe 
|S [ow | 
[RRR ee ees eee ee ee es ee ee 
10 20 30 40 50 


Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Capacitance Vs. Drain to Source Voltage 


Rosin MEASURED WITH CURRENT 


PULSE OF 2.0ys DURATION. 
INITIAL T,=25°C. 


IS MINIMAL) 


(HEATING EFFECT OF 2.0ys PULSE 


Ip, DRAIN CURRENT (AMPERES) 


Typical On-Resistance 


Vs. Drain Current 


160 


Rpsion, DRAIN-TO-SOURCE ON RESISTANCE 
{NORMALIZED) 


Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 


Ip, DRAIN CURRENT (AMPERES) 


Ty, JUNCTION TEMPERATURE (°C) 
Normalized On-Resistance Vs. Temperature 


7, 


Y | | 
aaa? 26s 
as ey 7 7, 
Esato 
al eT 
Qg, TOTAL GATE CHARGE (nC) 
Typical Gate Charge Vs. Gate-To-Source Voltage 


ie) 


25 50 75 


100 
‘Ta, AMBIENT TEMPERATURE (°C) 
Maximum Drain Current Vs. Case Temperature 


125 


40 
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SSP8N18/8N20 
SSH8N12/8N20 N-CHANNEL 
SSM8N18/8N20 POWER MOSFETS 


Pp, POWER DISSIPATION (WATTS) 


0 20 40 60 80 100 120 140 160 
Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 
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SSH40N15/40N20 : /N-CHANNEL — 
SSM40N15/40N20 POWER MOSFETS 


FEATURES 


Lower Ros (on) 

Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


PRODUCT SUMMARY 


Part Number 


SSH40N15 
SSM40N15 


SSH40N20 
SSM40N20 


| 150V |0.0659) 0.082 


200V 0.065) 0.0820 


SSM40N15/40N20 


MAXIMUM RATINGS 


Characteristic Symbol SSH40N15 SSH40N20 Unit 
SSM40N15 SSM40N20 


Drain-Source Voltage (1) i Voss 150 200 Vde 
Drain-Gate Voltage (Ras=1.0MQ)(1) VpoarR 150 200 | Vde_ | 
Gate-Source Voltage | Vas +20 Vde 


Continuous Drain Current Tc=25°C 
Continuous Drain Current Tc=100°C 
Drain Current—Pulsed (3) 


| 
abe 
2) 
iz 
Avalanche Current + las 40. 
+ 


Gate Current—Pulsed lam +1.5 Adc 
T 
Single Pulsed Avalanche Energy (4) Eas 840 mJ | 
Aris 
| Total Power Dissipation @ Tc=25°C Pp 150/200 (5) Watts 
Derate above 25°C 1.2/1.6 Ww/°Cc 
Operating and Storage oe | - 
i: Junction Temperature Range Ty, Tstg ee teed | © | 
Maximum Lead Temp. for Soldering TZ 300 °C 


Purposes, 1/8” from case for 5 seconds 
Notes: (1) Ty=25°C to 150°C 

(2) Pulse test: Pulse width<300us, Duty Cycle<2% 

(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=1 mH, Vag=50V, Re=250, Starting T}x=25°C 

(5) TO-3P/TO-3 
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SSH40N15/40N20 N-CHANNEL 
SSM40N15/40N20 POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


Symbol Characteristic Min} Typ | Max | Units Test Conditions 
Drain-Source Breakdown Voltage 2 
SSH40N15/SSM40N15 BOO reg) a8 Ill Me GS SON 
BVpss + + 
SSH40N20/SSM40N20 200} — —_ Vi | Ip=250pnA | 
i oom — Vs 
Vasith) | Gate Threshold Voltage 2.0] — | 4.6 Vv ail Vos=Ves, Ip=1mA 
| _!ess _| Gate-Source Leakage Forward P= a — | 100 | nA | Ves=20V = 
less | Gate-Source Leakage Reverse — | — |-100] nA | Ves=~20V 
hws Zero Gate Voltage = | — 250 uA Vos= Max. Rating Vas=O0V 
Drain Current exe doce 1000; pA | Vos=Max. RatingX0.8, Vas=OV, Tc=125°C 
ID(on) | on-state Drain-Source Current (2) | 40) — | — A_ | Vps>lp(on)XRosionymax. Vas= 10V | 
ao a 
Static Drain-Source On-State 0.065! 2 
Resistance (2) A = to | 
Rpsvon) x }—— 7 Ves=10V, Ip=20A 
STD — | — [0.08| 2 
z Ots Forward Transconductance (2) fo] = _ Us| Vps250V, Ip=20A | 
Ciss | Input Capacitance — |4440) — pF 
ac : & 
Coss | Output Capacitance — |771) — pF | Ves=OV, Vos=25V, f=1.0MHz 


Crss_ | Reverse Transfer Capacitance 


t Turn-On Delay Time —  |— | 130] ns 
d(on) 3 y : Vpp=0.5BVpss, Ip=20A, Zo=4.70 

t _| Rise Time — | — | 280 | ns | (MOSFET switching times are essentially 
tao) | Turn-Off Delay Time — | — | 630 | ns | independent of operating temperature) 

tf | Fall Time — | — | 210] ns 

ca oes ae | 

Q Total Gate Charge —|— | 240] nc 

q (Gate-Source Plus Gate-Drain) 2 Ves=10V, Ilp=50A, Vos=0.8 Max. Rating 

| om "| Gate-Source Charge ee) et Be! | Aes (Gate charge is essentially independent of 
=| a — operating temperature.) 

Qga | Gate-Drain (‘Miller’) Charge — | — | 160 | nc 


THERMAL RESISTANCE 


Characteristic SSM40N15/20 


SSH40N15/20 


Rthuc | Junction-to-Case 


0.12 K/W | Mounting surface flat, 
_[_ smooth, and greased 


K/W 


Rtncs Case-to-Sink TYP 0.24 


Free Air Operation 


Reinga | Junction-to-Ambient 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<x2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 
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N-CHANNEL — 
POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Characteristic 


Continuous Source Current 


Modified MOSFET 


_| (Body Diode) 
Isu Pulse Source Current(Body Diode)(3) 


showing the integral 
reverse P-N junction rectifier 


Vsp_ | Diode Forward Voltage (2) ides 


Tc=25°C, Is=15A, Veg=O0V 


rar 


Reverse Recovery Time 


Tj=150°C, Ir=15.0A, die/dt=100A/uS 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 


(3) Repetitive rating: Pulse with limited 


80us Pulse Test 


by max. junction temperature 


100 


80ys Pulse Test Ty=-55°C 


Vps>lpyon) X Rostonynax.  —— T,=25°C 


ao 
Oo 


Ty=125°C 
fia 


D 
Oo 


Ip, DRAIN CURRENT (AMPERES) 


Oo 10 20 30 40 50 60 70 80 90 100 110 120 


lp, DRAIN CURRENT (AMPERES) 


Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 


Typicai Output Characteristics 


Typical Transfer Characteristics 


1000 
80ys Pulse Test 
OPERATION IN THIS AREA IS LIMITED by Rosin 
pa a 4 
ia Fd 
a Ww 
= wi —-+4/LIU peal 
& s 100 
< < 
iad 
b 2 
2 
rd rd 10us 
[<4 = ; 
3 3 VA NS 100ys 
2 z so NI 
< a 40 N | } ims 
ra) a tT 
4 To =25°C 
Ty=150°C MAX 10ims 
Rinsc=0.83 K/W 
SINGLE PULSE TEST Ty 100m 
| I 
We i DC 
) 2 4 6 8 10 12 14 16 18 «20 1 5 10 100 200 500 1000 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) ; Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics Maximum Safe Operating Area 
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Laeaee gr | SINGLE PULSE —— 


: 
eet tH 1. Duty Factor, Dnt 
aman tH Lapham | 


3. Taw To=Pom Zeue (1). 


Ztnuct¥Rinuc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


ti. SQUARE WAVE PULSE ainaiiOn alone ; 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


For SSH40N15/20 


Ht Ao ae 
Pe EEE HEE 

Ve Pane TSC EENe th ea CT ee al Bas 
a se 
p=0.05 = : 


me | 

pee 

om 
=ee ‘ a 

a8 PH SINGLE PULSE (TRANSIENT tifa | 

| | THERMAL IMPEDANCE} mae 


si ou CCC eerie ale 
A111 eR ST 
5 


105 107 
tt. see WAVE sm pRAION anaes, 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 

For SSM40N15/20 


Sse 
NE tl 
Co ET 

} | 

iia 


1. Duty Factor, pat t 


2. Per Unit Base=Reic= 0.83 Deg. C/W. 
3. Ta Te=Pom Zeuc (t}. 


Zenscl/Rinsc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


80yus Pulse Test a 

oa Vos>loyony X Rps(onymax g 

g araucider 4 

w = 

a < 

w = 

2) ad 

w z {|__| 

oO Ww as, 
& — 

z < Cc 

<z J 

5 3) ae es 

=) z = ea 

3 ¢ 

3 z am 

8 a 

g a 

2 [-4 EE — 
wu == 

& Fe a 

a « a 

£ a 

3 g 


0 20 40 60 80 700 ‘0 0.4 08 12 1.6 20 24 
; Ip, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 
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Rpsion, DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


BVpss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 
(NORMALIZED) 


“40 0 40 80 120 160 
Ty, JUNCTION TEMPERATURE (°C) Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature 
10000 


T 
Ciss= Cgs+Cgd, Cds SHORTED 


a 

i= 

8000 3} 

Coss= Cds+ Cas Cod 2 

Cos + Co uw 

=Cds+Cgd co) 

g Z 

uw 6000 re} 

2 $ 

ks ¥ 

i) 4 

e 3 

< 4000 7) 

° } 

3 i 
Pa 

o 

2000 g 

> 


0 0 80 160 240 320 400 
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) ; Qg, TOTAL GATE CHARGE (nC) 
Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage 


t—--+—- 
Rosjon) MEASURED WITH CURRENT PULSE OF 
2.0u8 DURATION — INTIAL Ty=25°C 


ip, DRAIN CURRENT (AMPERES) 


Ros ton DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


ie] 


0 25 50 75 100 125 25 50 75 100 425 150 
ip, DRAIN CURRENT (AMPERES) ; Ta, AMBIENT TEMPERATURE (°C) 
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature 
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100 


Pp, POWER DISSIPATION (WATTS) 
Pp, POWER DISSIPATION (WATTS) 


50 
IN 
0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140 160 
Tc, CASE TEMPERATURE (°C) Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve Power Vs. Temperature Derating Curve 
For SSM40N15/40N20 For SSH40N15/40N20 
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FEATURES 


Lower Ros (on) 

Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


PRODUCT SUMMARY 
Part Number | Vos | Rosen |b 


SSP5N35/SSH5N35/ 
SSM5N35 


SSP5N40/SSH5N40/ 
SSM5N40 


SSM5N35/5N40 


MAXIMUM RATINGS 


SSP5N40 
SSH5N40 
SSM5N40 


Characteristic 


Drain-Source Voltage (1) 
-Drain-Gate Voltage (Res=1.0MM)(1) 
Gate-Source Voltage 

Continuous Drain Current Tc=25°C 
Continuous Drain Current Tc=100°C 
Drain Current—Pulsed (3) 

Gate Current—Pulsed 

Single Pulsed Avalanche Energy (4) 
Avalanche Current. 


Total Power Dissipation @ Tc=25°C 75 Watts 
Derate above 25°C 0.6 Ww/°C 
Operating and Storage = ° 
Junction Temperature Range Ty, Tstg oP A0130 : 
Maximum Lead Temp. for Soldering Tr ; 300 °C 


Purposes, 1/8” from case for 5 seconds 
Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=17 mH, Vag=50V, Re=25N0, Starting T=25°C 
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ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


Characteristic Min | Typ | Max [Units Test Conditions : 


Drain-Source Breakdown Voltage 
SSP5N35/SSH5N35/SSM5N35 


SSP5N40/SSH5N40/SSM5N40 


Ves=O0V 


BVpss Ip=250ynA 


Vasith) | Gate Threshold Voltage Vos=Ves, Ib=1mA 
Iass__| Gate-Source Leakage Forward Vas=20V 
lass | Gate-Source Leakage Reverse Ves=— 20V 


Vos=Max. Rating Ves=OV 
Vos=Max. RatingX0.8, Veas=OV, Tc=125°C 


Zero Gate Voltage 
Drain Current 


On-State Drain-Source Current (2) Vps>lpion) X Rosion) max, Vas=10V 


Static Drain-Source On-State 
Resistance (2) 


Rops(on) Ves=10V, Ip=2.5A 


Forward Transconductance (2) 2.0 Vps250V, Ip=2.5A 


1200] pF 
300 | pF 


Input Capacitance _ 


Output Capacitance 


Ves=OV, Vos=25V, f=1.0OMHz 


Reverse Transfer Capacitance 


| taon,_|Turn-on Delay Time | = | — | 
| |fisotme | | = | 
aie 

celica 


Vpp=0.5BVpss, Ip=2.5A, Zo=500, 
(MOSFET switching times are essentially 
independent of operating temperature) 


tajott) | Turn-Off Delay Time 
tr Fall Time 
Total Gate Charge . 
Qg ; — | 27 
(Gate-Source Plus Gate-Drain) 
Qgs | Gate-Source Charge SU al 
Qga | Gate-Drain (‘Miller’) Charge 


Vas=10V, Ip=5.0A, Vps=0.8 Max. Rating 
(Gate charge is essentially independent of 
operating temperature.) 


THERMAL RESISTANCE 


[Symbol | Characteristic [_[SSP5Na6/40 [ssHsNa6i40| 


Junction-to-Case MAX 1.67 1.67 
Junction-to-Ambient | MAX | . 80 40 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 


1.67 


at 


Mounting surface flat, 
smooth, and greased 


30 K/W | Free Air Operation. 


0.12 K/W 
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_N-CHANNEL. 
POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Continuous Source Current 5.0 
(Body Diode) ; 


ism | Pulse Source Current(Body Diode)(3) 


— Characteristic Min | Typ | Max |Units| 


Test Conditions 


Modified MOSFET 
showing the integral 
reverse P-N junction rectifier 


a 


Reverse 


(2) 


Time 


Forward Voltage 


Recovery 


Notes: (1) Ty= 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


Ip, DRAIN CURRENT (AMPERES) 


Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics 


Ld vase sy] 


pASeRaeEe 


[ [Vose4v | 


10 


ip, DRAIN CURRENT (AMPERES) 


a Sa 
CHA 


Vos; orn TO- sounce ere wes 
Typical Saturation Characteristics 


Ip, DRAIN CURRENT (AMPERES) 


Ip, DRAIN CURRENT (AMPERES) 


Tc=25°C, Ils=5.0A, Vas=OV 


25°C to 150°C (2) Pulse test: Pulse width<30OQus. =e Cycle<2% 


) , 2 3 4 6 7 
Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Transfer Characteristics 


~y. 
Nh 


bh a lop 


5 IE Tu=150°C MAX, 


tc = 1.67K/W 


SINGLE PULSE 


} 
rt 


“10 20 50 10 20° 50 100 200 500 1000 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Maximum Safe Operating Area 
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SSM5N35/5N40 POWER MOSFETS 


ae tH Pom 
SINGLE PULSE (TRANS! 
THERMAL IMPEDANCE) rH t= | 
ta 


1. Duty Factor. pate 


2 
| 2. Per Unit Base=Ryjc= 1.67 Deg. C/W. 
3. Tiw-To=Pom Zine (1). 
! 


Zthsc(/Rihsc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


5 10°3 107 B 2 5 1 
t1. SQUARE WAVE PULSE DURATION (SECONDS) 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


For SSP5N35/40 and SSM5N35/40 


— 


| ai 
1.0 a 
2 Be SS 
ze = Saenne 
ae — ry] 
Eafe 
— 


-Znictt¥Rinsc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


Bae 
0.05 cH 
all tt 1. Duty Factor. Date 
a 
0.02 2. Per Unit Base=Ryc= 1-67 Deg. C/W. 
ime Ht 3. TrTe=Pon Znac 
1 
0.01 nail Bis 
10°$ 5 10“ 2 5 10° 2 5 10° 2 5 10° 2 5 1 2 5 10. 


t1. SQUARE WAVE PULSE DURATION (SECONDS) ; 
Maximum Effective Transient Thermal Impedance Junction-to-Case Vs. Pulse Duration 


For SSH5N35/40 


10? 


lor, REVERSE DRAIN CURRENT (AMPERES) 
a 


gfs, TRANSCONDUCTANCE (SIEMENS) 


Ip, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 
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(NORMALIZED) 
(NORMALIZED) 


DRAIN-TO-SOURCE ON RESISTANCE 


E¥oss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 
Rosion); 


Ty, JUNCTION TEMPERATURE (°C) Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature 


2000 


Vos = 80V 
Vos =200V . 
Vos = BY, 


C, CAPACITANCE (pF) 
Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 


Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Qg, TOTAL GATE CHARGE (nC) 
Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage 


lp, DRAIN CURRENT (AMPERES) 


2.0us DURATION. INITIAL Ty=25°C. 
(HEATING EFFECT OF 2.0ys 


Rosjon), DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


0 5 10 15 20 25 oS 50 75 ~~, ~~ +100 125 150 
Ip, DRAIN CURRENT (AMPERES) - Ta, AMBIENT TEMPERATURE (°C) 
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature 
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Pp, POWER DISSIPATION (WATTS) 


) 20 40 60 80 100 120 140 


Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 
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FEATURES 


Lower Rps (ON) 

Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Iniproved high temperature reliability 


SSH25N35/25N40 
PRODUCT SUMMARY 


Part Number 


Sea 350V | 0.200} 0.250 


SSM25N35 a 
eS aah 
SSH25N40 
SSM25N40 350V | 0.200 | 0.250 


SSM25N35/25N40 


MAXIMUM RATINGS 


Characteristic Symbol SSH25N40 Unit 
SSM25N40 


Drain-Source Voltage (1} Vpss 350 400 Vde 
Drain-Gate Voltage (Ras = 1.0M2)(1) Voar 350 400 Vde 
Gate-Source Voltage _ | Ves £20, Vdc 
Continuous Drain Current Tc=25°C Ip 25 __| Ade 
Continuous Drain Current Tc=100°C Ip 16 Adc “i 
Drain Current—Pulsed (3) _|_tom 100 Adc - 
Gate Current—Pulsed fae lam +1.5 ee Adc | 
|_Single Pulsed Avalanche Energy (4) Eas 1310 mJ 
Avalanche Current i‘: las 25 
Total Power Dissipation @ Tc=25°C Pp 150/200 (5) Watts 
|_Derate above 25°C + 1.2/1.6 W/°C 
Operating and Storage Ty, Tstg ~55 to 150 °C 


Junction Temperature Range 


Maximum Lead Temp. for Soldering One: 
Purposes, 1/8" from case for 5 seconds Te eo 
Notes: (1) Tj= 25°C to 150°C 
_ (2) Pulse test: Pulse width<300us, Duty Cycle<2% 
~ (3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=4mH, Vagg=50V, Rae=250, starting Tj=25°C 
- (5) TO-3P/TO-3 
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ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


Symbol] ___Charectedetie [Min] Typ | Max [Units| Test Gondtions ——_—_—_—| 


Drain-Source Breakdown Voltage 
SSH25N35/SSM25N35 


Ves=0V 


BVoss 


SSH25N40/SSM25N40 


Ip=250pA 
Vos=Vas, lb=1mA 
Ves=-~20V 
Vps=Max. Rating Ves=O0V 
Vps=Max. RatingX0.8, Ves=OV, To=125°C 
Vps>lp(on) XRosion)max. Vas=10V 


Vas(th) | Gate Threshold Voltage 


Iass_ | Gate-Source Leakage Forward = 


lass | Gate-Source Leakage Reverse _ 


Zero Gate Voltage = 
Drain Current _ 


loss 


+ 


Ip(on) (| On-State Drain-Source Current (2) | 25 


Static Drain-Source On-State 
Resistance (2) 


SSH25N35/SSM25N35 
SSH25N40/SSM25N40 


[a's Forward Transconductance (2) 


Rosjon) Ves=10V, Ilp=13A 


Ciss Input Capacitance 


Coss | Output Capacitance 


Crss Aeverse Transfer Capacitance 


tajon) | Turn-On Delay Time 


Vpp=0.5BVpss, Ip=13A, Zo=4.70 
(MOSFET switching times are essentially 
independent of operating temperature) 


tr =| Rise Time 


tacoft) | Turn-Off Delay Time 
tt Fall Time 


Q | Total Gate Charge =| ax! | eg 
3 | (Gate-Source Plus Gate-Drain) 


Ves=10V, tp=30A, Vops=0.8 Max. Rating 
nc | (Gate charge is essentially independent of 
operating temperature.) 


Qgs | Gate-Source Charge eo es 80 
Qga | Gate-Drain (‘Miller’) Charge — | — | 160 


THERMAL RESISTANCE 


Characteristic 
Junction-to-Case MAX 


Case-to-Sink K/W | Mounting surface flat, 
smooth, and greased 


Junction-to-Ambient K/W | Free Air Operation 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 
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SSH25N35/25N40 N-CHANNEL 
SSM25N35/25N40 | POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 
Symbol] Ghavactente [in| Typ | Wax [Unto] Test Gonaitons 


ti cS 
Continuous Source Current Modified MOSFET 


showing the integral 
Pulse Source Current(Body Diode)(3) |_ reverse P-N junction rectifier 


(Body Diode) 


Diode Forward Voltage 2) : Tc=25°C, Is= A, Vas=O0V 
Reverse Recovery Time T}=150°C, IrF=25A, di¢/dt=100A/uS 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


80ys Pulse Test 80ys Pulse Test 


Vos>Ip(on) x Roson)max 


ip, DRAIN CURRENT (AMPERES) 
ip, DRAIN CURRENT (AMPERES) 


) 50 100 150 200 250 300 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics Typical Transfer Characteristics 


80ys Pulse Test 


Ip, ORAIN CURRENT (AMPERES) 


Ip, DRAIN CURRENT (AMPERES) 


T)=150°C MAX 
Ringe =0.83K/W 
/——|SINGLE PULSE TEST 


or 0.4 
0 2 4 6° 8 10 12 14 #16 18 20 Wo = 2 5 10 20 50 100 200 500 1000 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 

Typical Saturation Characteristics : Maximum Safe Operating Area 
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SSH25N35/25N40 7 N-CHANNEL | 
SSM25N35/25N40 POWER MOSFETS 


2 


rH ae = 
sists SHE ; 
Hae eal 


a — 


Lexie | SINGLE PULSE (TRANSIENT. 


Brn mao, THERMAL IMPEDANCE) _| | T 4. Duty Factor, D= + 
= | | | 2. Per Unit Base= aos 0.83 Deg. C/W. 
— — aul 3. Tu To = Pow Zee (t). 


10° 2 5 107 2 5 10° 2 5 1 2 5 10 
11. SQUARE WAVE PULSE DURATION (SECONDS) ; 
Maximum Effective Transient Therma! Impedance Junction- to-Case Vs. Pulse Duration 


For SSH25N35/25N40 


foros ITH || Ty ee 
ol 


ZtnscltRinsc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


aii All Pe 


CCT NC Tint 
r 1 
Te 
Buel 


THERMAL IMPEDANCE (PER UNIT) 


t= 
ee th 
‘i SINGLE PUL: LSE (TRANSIE! ‘ 


aapeslieeoat P| THERMAL WPEDANCE) ampnie 
aoe mani a iti a ailt 2. Per Unit Base=Reuc= 0.83 Deg. C/W. 
0.02 saat a HH EcHth aan rth 3. TaTo=Pou Zeuc (t). 


“10% : 5 10? 2 10° 2 5 1 2 5 10 


tt. cake WAVE PULSE DURATION eal: 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


For SSM25N35/25N40 


ZnsctRinsc, NORMALIZED EFFECTIVE TRANSIENT 


80ys Pulse Test 
Vos>lp(on) X Rosion 


gfs, TRANSCONDUCTANCE (SIEMENS) 


lpn, REVERSE DRAIN CURRENT (AMPERES) 


() 10 20 30 40 0) ¥0: 0.4 0.8 1.2 1.6 2.0 2.4 
Ip, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 
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SSH25N35/25N40 | - N-CHANNEL_ | 
SSM25N35/25N40 | a POWER MOSFETS 


Ros(on), DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


BVoss. DRAIN-TO-SOURCE BREAKDOWN. VOLTAGE 
(NORMALIZED) 


— 40 0 40 80 120 160 
Ty, JUNCTION TEMPERATURE (°C) ‘ ; Ty, JUNCTION TEMPERATURE (°C) 


Breakdown Voltage.Vs. Temperature : Normalized On-Resistance Vs. Temperature 


Coss= Cds+ 
Cgs+C 


=Cds + Cgd 


C, CAPACITANCE (pF) 


Vos, GATE-TO-SOURCE VOLTAGE (VOLTS) 


0 10 20 30 40 50 ) 80 160 240 320 400 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) ; Qg, TOTAL GATE CHARGE (nC) 
Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage 


ip, DRAIN CURRENT (AMPERES) 


Rosion, MEASURED WITH CURRENT PULSE OF 
2.0us DURATION INITIAL T}=25°G> (HEATING 
EFFECT OF 2.0uS PULS IS MINIMAL) 


Rosion) ORAIN-TO-SOURCE ON RESISTANCE (OHMS) 


) 20 40 60 80 100 25 50 75 100 125 150 
Ip, DRAIN CURRENT (AMPERES) Ta, AMBIENT TEMPERATURE (°C) 
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature 
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SSH25N35/25N40 N-CHANNEL 
SSM25N35/25N40 POWER MOSFETS 


Pp, POWER DISSIPATION (WATTS) 
Pp, POWER DISSIPATION (WATTS) 


0 20 40. 60 60 100 120.140 160 0 20 40 #4260 80 100 120 140 160 
Tc, CASE TEMPERATURE (°C) 
Tc, CASE TEMPERATURE (°C) " . 
Power Vs. Temperature Detailing Curve Power Vs. Temperature Derating Curve 
For SSM25N35/25N40 For SSH25N35/25N40 
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SSP4N45/4N50 


SSH4N45/4N50 | N-CHANNEL 
SSM4N45/4N50° POWER MOSFETS 
FEATURES 


Lower Robs (on) 

Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


PRODUCT SUMMARY 
| Part Number | Vos_| Rosin | 'o 


SSP4N45/SSH4N45/ 
SSM4N45 


SSP4N50/SSH4N50/ 
SSM4N50 


SSM4N45/4N50 


MAXIMUM RATINGS 


SSP4N50 SSP4N50 
Characteristic SSH4N50 SSH4N50 
SSM4N45 SSM4N50 
Drain-Source Voltage (1) 

Drain-Gate Voltage (Res=1.0MQ)(1) 
Gate-Source Voltage 

Continuous Drain Current Tc =25°C 
Continuous Drain Current Tc=100°C 
Drain Current—Pulsed (3) 

Gate Current—Pulsed I 


GM 
Single Pulsed Avalanche Energy (4) Eas 
- | Avalanche Current las 


Total Power Dissipation @ Tc=25°C 75 
Derate above 25°C 0.6 
Operating and Storage - 
Junction Temperature Range Sa 10tNe 
Maximum Lead Temp. for Soldering 
Purposes, 1/8” from case for 5 seconds 
Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300ys, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=25 mH, Vag=50V, Re=25N, Starting T=25°C 


300 
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SSP4N45/4N50 | 
SSH4N45/4N50 N-CHANNEL 
SSM4N45/4N50 | POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (1.=25°c unless otherwise specified) 


Symbol] Gharacteriatio [in| 9p | wax [Unt] Tent Gonation 


Drain-Source Breakdown Voltage 


BVoce | SSPANAS/SSHANA5/SSM4N45 - to beau 
SSP4N50/SSH4N50/SSM4N50 ibe Vv | 
Vasitn) | Gate Threshold Voltage 2.0 V_ | Vps=Ves, Ip=1mA 
Iass | Gate-Source Leakage Forward ie nA | Veas=20V = 
lass | Gate-Source Leakage Reverse ee nA | Ves=—20V | 
Zero Gate Voltage = HA | Vps=Max. Rating Ves=OV _| 


Drain Current = 


pA Vos = Max. Rating X0.8, Ves=OV, To=125°C 
A Vps>!Ip(on) X Rosion) max. Vas= 10V 


lpss 
L 


I Dion) 


On-State Drain-Source Current (2) 14.0 


Static Drain-Source On-State 


— 


Ofs Forward Transconductance (2) = 6.0 UD | Vos=50V, Ip=2.0A 
Ciss Input Capacitance _ pF 


Coss 
Crss_| Reverse Transfer Capacitance 


Turn-On Delay Time — 
| tt [Risetime | = 
taoft) | Turn-Off Delay Time = | 


tr Fall Time | 


Total Gate Charge 
| (Gate-Source Plus Gate-Drain) 


Gate-Source Charge 17 nc 
Gate-Drain (‘Miller’) Charge 10 nc 


oF | Vas=OV, Vos=25V, f=1.0MHz 
pF 


Output Capacitance | = 


Vop=0.5BVoss, Ip=2.0A, Zo=500 
(MOSFET switching times are essentially 
independent of operating temperature) 


27 nc 


Ves=10V, Ip=4.0A, Vps=0.8 Max. Rating 
(Gate charge is essentially independent of 
operating temperature.) 


THERMAL RESISTANCE 


Symbol] Gharcteieve | |SSranscioa]Ssnanssica|somanssiso] unt | —————SS—=d 


Rthsc Junction-to-Case 


Mounting surface flat, 
smooth, and greased 


K/W | Free Air Operation 


Case-to-Sink 


MAX 1.67 1.67 1.67 

TYP 0.5 0.24 0.12 
Junction-to-Ambient MAX 80 40 30 
Notes: (1) Ty=25°C to 150°C 


(2) Pulse test: Pulse width<300yus, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 
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SSP4N45/4N50 | rae! 
SSH4N45/4N50 N-CHANNEL 
SSM4N45/4N50 POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Characteristic i i Test Conditions 


Continuous Source Current - Modified MOSFET 


Boay Diets) Te =| showing the integral 
Pulse Source Current(Body Diode)(3)| — reverse P-N junction rectifier 


Diode Forward Voltage (2) : : Tc=25°C, Is=4.0A, Ves=0V 
Reverse Recovery Time Tj=150°C, IF=8.0A, dlr-/dt=100A/uS 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


80ys Pulse Test 
aot 
— 


Ip, DRAIN CURRENT (AMPERES) 
Ip, DRAIN CURRENT (AMPERES) 


0) 100 200 300 0 1 3 3° 4 5 6 7 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics Typical Transfer Characteristics 


" 
Vy Ves =5V 


C7 
PE ACL 
Tey eee eaee 
Gly a a 
lo 
ea elo 
/paaan 


ae i a 


lp, DRAIN CURRENT (AMPERES) 
, lp, DRAIN CURRENT (AMPERES) 


) 10 10 2 5 10 20 50 100 200 500 1000 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics Maximum Safe Operating Area 
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SSP4N45/4N50 ; 
SSH4N45/4N50 N-CHANNEL 
SSM4N45/4N50 POWER MOSFETS 


INGLE PULSE (TRANSIENT t; 
THERMAL IMPEDANCE) 7 


1. Duty Factor. pate 


th. 
2. Per Unit Base=Rinc= 1.67 Deg, C/W. 
3. Tuw-To=Pom Zimic (t}- 


ZtnsctO/Rinuc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


5 tot 2 5 1 
ti. SQUARE WAVE PULSE DURATION (SECONDS) ; 
Maximum Effective Transient Thermal Impedance Junction-to-Case Vs. Pulse Duration 


For SSP4N45/50 and SSM4N45/50 


Se SINGLE PULSE (TRANS! 
pe} 1 THERMAL IMPEDANCE) 


th. 
2. Per Unit Base=Ryyc=1-67 Deg. C/W. 
3. Taw-To=Pom Zinsc (t). 
1 


ZinscttWRthuc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


~~ 10°5 5 10% 2 5 10° 2 5 107 2 5 107 2 5 1 2 5 10 
ti. SQUARE WAVE PULSE DURATION (SECONDS) ; 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


For SSH4N45/50 


10° 


MAAC 


80ys Pulse Test nit 


0.1 ; 
a) 1 2 || ro) 0.5 1 1.5 2 25 
Ip, DRAIN CURRENT (AMPERES) - Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 


gts, TRANSCONDUCTANCE (SIEMENS) 


lpr, REVERSE DRAIN CURRENT (AMPERES) 


n 
See 


ee 2 
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SSP4N45/4N50 | | a F 
SSH4N45/4N50 N-CHANNEL 
SSM4N45/4N50 POWER MOSFETS 


BVpss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 
(NORMALIZED) 
Rpsyon, DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


-40 0 40 80 120 160 
Ty, JUNCTION TEMPERATURE (°C) Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature 


C, CAPACITANCE (pF). 
Vos, GATE-TO-SOURCE VOLTAGE (VOLTS) 


Se ES Be Ge Ge 
(a ee Ee oe ee ee ees een 


() 10 20 30 40 50 ) 32 40 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Qg, TOTAL GATE CHARGE (nC) 
Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage 


Ip, DRAIN CURRENT (AMPERES) 


Roson)» DRAIN-TO-SOURCE. ON RESISTANCE (OHMS) 


4 + r 


0) 


( 25 50 75. ~~~—«100 125 150 
: Ib, DRAIN CURRENT (AMPERES) Ta, AMBIENT TEMPERATURE (°C) 
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature 
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SSP4N45/4N50 
SSH4N45/4N50 N-CHANNEL 
SSM4N45/4N50 POWER MOSFETS 


Pp, POWER DISSIPATION (WATTS) 


0 20 40 60 80 100 120 140 160 
Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 
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SSH20N45/20N50 N-CHANNEL 
SSM20N45/20N50 POWER MOSFETS 


FEATURES 


Lower Rps (on) 

Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


PRODUCT SUMMARY 


Part Number Vps Rpsion) 


SSH20N45 


SSM20N45 450V | 0.259) 0.352 
SSH20N50 
SSM20N50 500V | 0.259 | 0.350 


SSM20N45/20N50 


MAXIMUM RATINGS 


Characteristic SSM20N50 
SSM20N50 

Drain-Source Voltage (1) 
Drain-Gate Voltage (Ras=1.0M0)(1) x Vde 
Gate-Source Voltage Ves Vde 
Continuous Drain Current Tc=25°C Ip 20 : Adc 
Continuous Drain Current Tc=100°C lp 13 Adc 
Drain Current—Pulsed (3) lpm 80 Adc 
Gate Current—Pulsed lam +1.5 Adc" 
Single Pulsed Avalanche Energy (4) Eas 960 mJ 
Avalanche Current las 20 A. 
Total Power Dissipation @ Tc=25°C Pp 150/200 (5) Watts 
Derate above 25°C 1.2/1.6 w/°Cc 
ice Ta Tag -85 0 180 so 
pee eee ee ee eal A 200 so 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=4.3mH, Vag=50V, Re=25Q, starting T=25°C 
(5) TO-3P/TO-3 
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SSH20N45/20N50 N-CHANNEL 
SSM20N45/20N50 POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (1-=25°c unless otherwise specified) 


| Symbol | Characteristic Min | Typ | Max | Units Test Conditions | 


Drain-Source Breakdown Voltage 


SSH20N45/SSM20N45 450 V_ | Vas=0V 
BVpss 
SSH20N50/SSM20N50 500 V_| to=250yA 
| Vesith) | Gate Threshold Voltage |2.0 v_ | Vps=Ves, Ib>=1mA 
= nA | Veas=20V 


nA | Ves=—20V 

HA | Vos=Max. Rating Ves=0V 

HA | Vos=Max. RatingX0.8, Ves=OV, Tc=125°C 
A_| Vos>lo(on)XRosionymax. Vas= 10V 


lass | Gate-Source Leakage Forward — 
ke Gate-Source Leakage Reverse | - | _ 
| Zero Gate Voltage a. 

DSS ; 
Drain Current = 


Ip(on) | On-State Drain-Source Current (2) | 20 
Static Drain-Source On-State de 


Resistance (2) A a 0 
Rpson) -— aa +— Ves=10V, Ip=13A 
STD —f{|— Q 
Ots Forward Transconductance (2) _| 7.0 U | Vos250V, Ilp=13A 
Ciss_| Input Capacitance _ pF 
Coss | Output Capacitance — pF | Vas=OV, Vos=25V, f=1.0MHz 
Crss_ | Reverse Transfer Capacitance _ pF 


t Turn-On Delay Time 130 | ns 
‘d(on) y |-|-| Vpp=0.5BVpss, Ip=10A, Zo=4.70 
tr _| Rise Time = NS_| (MOSFET switching times are essentially 


tavern | Turn-Off Delay Time Ee 630 | ns | independent of operating temperature) 


Fall Time 


Total Gate Charge 
| (Gate-Source Plus Gate-Drain) Ves=10V, Ip=25A, Vps=0.8 Max. Rating 
(Gate charge is essentially independent of 
operating temperature.) 


Ze | 


Gate-Source Charge 
Gate-Drain (‘‘Miller”) Charge 


Mounting surface flat, 
smooth, and greased: — 


Free Air Operation 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 
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SSH20N45/20N50 
SSM20N45/20N50 


N-CHANNEL 
POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Continuous Source Current 
(Body Diode) 


Pulse Source Current(Body Diode)(3) |} — 


Modified MOSFET 
showing the integral 
reverse P-N junction rectifier 


Forward Voltage (2)| — 


Diode 


Tc=25°C, Is=20A, Vas=O0V 


Reverse Recovery Time| — 


Tj}=150°C, Ir=20A, dlp/dt=100A/uS 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


80yus Pulse Test 


Ip, DRAIN CURRENT (AMPERES) 


0 50 Tr oO 15 250 


Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics 


300 


lp, DRAIN CURRENT (AMPERES) 


Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics 


Ip, DRAIN CURRENT (AMPERES) 


Ip, DRAIN CURRENT (AMPERES) 


"1.0 20 50 10 20 50 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Maximum Safe Operating Area 


80yus Puise Test~ 
Vps>lpyon) X Rpsjonymax 


0 2 “4 6 8 10 12 14 


Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Transfer Characteristics 


+———{—+ OPERATION IN THIS AREA | is LIMITED by Moca H 


100 200. 500 1000 
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SSH20N45/20N50 N-CHANNEL 
SSM20N45/20N50 POWER MOSFETS 


THERMAL IMPEDANCE (PER UNIT) 


1. Duty Factor, D=t 
: 


2. Per Unit Base=Rinc= 0.83 Deg. C/W. 
3. Tw-To=Pom Ztuc (t). 


ZinsctO¥Rinac, NORMALIZED EFFECTIVE TRANSIENT 


t1. SQUARE WAVE PULSE DURATION (SECONDS) . 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


For SSH20N45/20N50 


» ot ED 
Fe ennai ry | TT 
2 0 mae il ann 
. = 
os 
FE 22 man 
rd Y 
be 
0.2 
é EAT as 
f foo 
a RAN CECE A ee Se SO CEA CONN ON OT 1 
a—) CI] 
z ‘ — | et ry | 
= oosf 11 ert th t 
ST On La eetPPT SINGLE PULSE (TRANSIENT J | | Hh 
F aa TTT THERMAL Tin || ait 1. Duty Factor, d= 
Seiad Sao alll Base —Resc= 
§ 0.02 tr pee HH iE 5 : EacUes Soa fas 0.83 Deg. C/W. 
N | 
aaa aan aaa iia : 
10 1 


10° F 
t1. SQUARE WAVE ae SiON fee aay 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


For SSM20N45/20N50 


2 5 1 2 S 


100 a A A ENS PRR CO | 


80ys Pulse Test 
Vps>lo(on) X Ros(onymax zs 


Nh 
So 


gfs, TRANSCONDUCTANCE (SIEMENS) 
lpr, REVERSE DRAIN CURRENT (AMPERES) 
a 


OrG 04 08 T2 6 20 2.4 


Ip, DRAIN CURRENT (AMPERES) . Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 
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SSH20N45/20N50 - N-CHANNEL 
SSM20N45/20N50 POWER MOSFETS 


1.25) 


1.15 


DRAIN-TO-SOURCE ON RESISTANCE 


WwW 
o 
< 
Ee 
md 
fe) 
> 
ee 
= 
° 
2 at 
a6 1.05 
cn = 
o bt 2 
w< 
ee: Z 
ge 0.95 2 
ps 
z Ves=10V 
4 a Ip=10A 
S 0.85 § 

: ge 

w So 

2 « 
> 
[] 

0.75 0 
—40 0 40 80 120 160 ~40 0 40 80 120 160 
Ty, JUNCTION TEMPERATURE (°C) Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature 


C, CAPACITANCE (pF) 


Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 


———— 


aces semen SR RARE! a ONTARIO 


ae 


0 10 20 30 40 50 0 80 160 240 320 400 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Qg, TOTAL GATE CHARGE (nC) 
Typical Capacitance Vs. Drain to Source Voitage Typical Gate Charge Vs. Gate-To-Source Voltage 


a 
2 RosionJ MEASURED WITH CURRENT PULSE OF 
3° 2.0us OURATION INITIAL Tj=25°C (HEATING / 
a EFFECT OF 2.0uS PULSE IS MINIMAL) 
13) a 
2 Ww 
; 
z 
3 g 
Ww ce 
2 g 
| 3 

z 

< 
J 
< 3 
«x 
a 
Z 

25 50 75 100 125. ~-~—«150 
lp, DRAIN CURRENT (AMPERES) Ta, AMBIENT TEMPERATURE (°C) 
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature 
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ec [4 
a w 
= Es 
ro) ro) 
a a 
6 50 6 
a a 

ie} 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140 160 
Tc, CASE TEMPERATURE (°C) Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve Power Vs. Temperature Derating Curve 
For SSM20N45/20N50 For SSH20N45/20N50 
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SSH4N55/4N60 N-CHANNEL- 


FEATURES amar , rial 


e Lower Ros (on) 

¢ Improved inductive ruggedness 

¢ Fast switching times 

¢ Rugged polysilicon gate cell structure 
e Lower input capacitance 

¢ Extended safe operating area 

¢ Improved high temperature reliability 


PRODUCT SUMMARY 
| Part Number | Vos_| Rosion | !0 


SSP4N55/SSH4N55/ 
SSM4N55 


SSP4N60/SSH4N60/ ~ 
SSM4N60 


SSM4N55/4N60 


MAXIMUM RATINGS 


SSP4N55 SSP4N60 
Characteristic Symbol SSH4N55-—y SSH4N60 Unit 
SSM4N55 SSM4N60 
Drain-Source Voltage (1) Voss 550 600 Vdc 
Drain-Gate Voltage (Res= 1.O0M)(1) VocR 550 600 Vde 
Gate-Source Voltage Ves +20 Vde 
Continuous Drain Current Tc=25°C Ip 4 4 Adc 
Continuous Drain Current Tc=100°C lo 2.5 2.5 Adc 
Drain Current—Pulsed (3) lom 16 16 Adc 
Gate Current—Pulsed loam +1.5 Adc 
Single Pulsed Avalanche Energy (4) Eas 358 7 mJ 
Avalanche Current — las 4 : A 
Total Power Dissipation @ Tc=25°C Pp 75 ; Watts 
| Derate above 25°C 0.6 W/°C 
" inctea vonooratie Hiss Ty, Tstg ~55 to 180 "c 
nipllpasee: 1/8! Wem cas tor's ssendee | TE 300 fC 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=42 mH, Vag=50V, Ra=25Q, Starting T7=25°C 
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SSP4N55/4N60 - 
SSH4N55/ 4N60 N-CHANNEL. 
SSM4N55/4N60 POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


Symbol Characteristic Min | Typ | Max |Units Test Conditions 


Drain-Source Breakdown Voltage 
SSP4N60/SSH4N60/SSM4N60 


SSP4N55/SSH4N55/SSM4N55_—s [550 
Vasith) | Gate Threshold Voltage 2.0 


600 Ves=0V 


Ip>=250yuA 


BVpss 


Vps=Ves, Ip=1mA 

Ves=20V 

Vas=— 20V 

| Vps=Max. Rating Ves=0V 

Vps=Max. RatingX0.8, Ves=OV, To=125°C 


lass Gate-Source Leakage Forward — 


Iass | Gate-Source Leakage Reverse — 


Zero Gate Voltage a 
Drain Current _— 


Ipss 


Ip(on) | On-State Drain-Source Current (2) | 4 Vps>Ip(on) XRosion) max, Vas=10V 


Rosion) eva Drain-Source On-State = 
esistance (2) 

gts | Forward Transconductance (2) isl 

Ciss 

Coss Output Capacitance —_ Ge Ves=OV, Vos=25V, f=1.0MHz 


Vas=10V, Ip=2.0A 


Vos250V, Ip=2.0A 


Input Capacitance _ 


Crss_ | Reverse Transfer Capacitance _ 


| tater | Turn-On Delay Time © —_ 


t Rise Time — 


Vpp=0.5BVpss, Ip=2.0A, Zo=150 
(MOSFET switching times are essentially 


tao) | Turn-Off Delay Time =: independent of operating temperature) 


t Fall Time _ 
Total Gate Charge 
Qg — | 25 nc ; 
(Gate-Source Plus Gate-Drain) Vi0=10V, Ip=8.0A, Vps=0.8 Max. Rating 
Ons i Gate-Source Charge | <= 15 nc (Gate charge is essentially independent of . 
: operating temperature.) 
Qga_ | Gate-Drain (‘Miller’) Charge — 16.0}; — nc 


THERMAL RESISTANCE 


Mounting surface flat, 
smooth, and greased 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300ys, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 
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SSP4N55/ 4N60 
SSH4N55/4N60 
SSM4N55/4N60 


N-CHANNEL | 
POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


| Symbol Characteristic Min | Typ | Max | Units Test Conditions 


Continuous Source Current 


(Body Diode) 


Modified MOSFET 
showing the integral 


Ism Pulse Source Current(Body Diode)(3) 


reverse P-N junction rectifier 


Diode (2) 


Forward Voltage 


ee. | Reverse Recovery Time | — | 600 | 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


Vsp 


80ys Pulse Test 
——w ree 


Ip, DRAIN CURRENT (AMPERES) 


200 250 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics 


80us Pulse Test 


tp, DRAIN CURRENT (AMPERES) 


Vos=4.5V 


Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics 


: Tc=25°C, Is=4.0A, Vag=O0V 
=| uS | Tj=150°C, Ip=8.0A, dir/dt=100A/puS 
width<300us, Duty Cycle<2% 


Ty=125°C 


80yus Pulse Test 
Vos? loon 


1X Rosin max 
ps 


| 


'p, DRAIN CURRENT (AMPERES) 


1 2 3 
Vos, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Transfer Characteristics 


NIT 


Sama? 
SUES 1004s 


lp, DRAIN CURRENT (AMPERES) 


[| 
4—S ek 4 


50 100 200 500 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Maximum Safe Operating Area 


@ SAMSUNG 


300 


SSP4N55/4N60 
SSH4N55/4N60 N-CHANNEL 
SSM4N55/4N60 POWER MOSFETS 


| 
a 


\ 


\ 


\ 


TRAV TT 


A\ 


4. Duty Factor. pate 
t 


ae 
2. Per Unit Base=Rmnjc=1.67 Deg. C/W. 
3. Tyw-To=Pom Zinc (t). 

' 


Zthuct¥Rthucs NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


t1, SQUARE WAVE PULSE DURATION (SECONDS) 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


For SSP4N55/60 and SSM4N55/60 


= 
I = 
ue p= oor z _ on 
iimematt ieee 
i th. 
2. Per Unit Base=Rinc= 1.67 Deg. C/W. 


0.02 
fl 3. Tyw-To=Ppm Zinc (t). 
! 
0.01 
5 


10-5 5 10% 2 5 10°° 2 107, 2 5 107 2 5 1 2 5 10 
t1. SQUARE WAVE PULSE DURATION (SECONDS) ; 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


For SSH4N55/60 


ZthsctRitnsc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL iMPEDANCE (PER UNIT) 


‘as>lni0n1 X Rosin 


gas 
80us Pulse Test 


gts, TRANSCONDUCTANCE (SIEMENS) 
ipr, REVERSE DRAIN CURRENT (AMPERES) 


0 2 4 rs 8 rr ‘0 1 2 3 4 5 6 
___. [o) DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transconductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 
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SSP4N55/4N60 
SSH4N55/ 4N60 oo N-CHANNEL 
SSM4N55/4N60 | POWER MOSFETS 


1.25 


0.85 


Rosjon), DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


BVpss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 
(NORMALIZED) 


0.75 
~40 0 40 80 720 160 
Ty, JUNCTION TEMPERATURE (°C) Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature 
2,000 


CgsCgd 
Cgs+Cgd 
=Cds+Cgd 


Coss=Cds + 


= 


Vog=300V NSA, 
m7, A 


C. CAPACITANCE (pF) 


Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 


Qo 8 16 24 32 40 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Qg, TOTAL GATE CHARGE (nC) 
Typical. Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage 
5 


mot} ttf 


esas 
ee 
Peed 


Rosin) MEASURED WITH 
CURRENT PULSE OF 

2.0us DURATION 4 
INITIAL T,=25°C. 


H 
oe 


Ip, DRAIN CURRENT (AMPERES) 


=e 
/ 


ia 
eae HH aN 
Eis a ese ae 


Rpsion, DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


25 100 125 750 
; 'p, DRAIN CURRENT (AMPERES) ' Tc, CASE TEMPERATURE (°C) 
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature 
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SSP4N55/4N60 
SSH4N55/4N60 N-CHANNEL 
SSM4N55/4N60 POWER MOSFETS 


Pp, POWER DISSIPATION (WATTS) 


i) 20 40 60 80 100 120 140 160 
Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 
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SSP6N55/6N60 
SSH6NS5/6N60 
SSM6N55/6N60 


N-CHANNEL 
POWER MOSFETS 


FEATURES 


Lower Rps (ON) 

Improved inductive ruggedness 

Fast switching times — 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


PRODUCT SUMMARY 
| PartNumber | Vos_| Rosin | to__| 


SSP6N55/SSH6N55/ 
SSM6N55 


SSP6N60/SSH6N60/ 
SSM6N60 


MAXIMUM RATINGS 


, 


SSP6N55/6N60 


cea 


TO-3 


SSH6N55/6N60 


SSM6N55/6N60 


SSP6N55 SSP6N60 
Characteristic Symbol SSH6N55 SSH6N60 Unit 
; SSM6N55 SSM6N60 
Drain-Source Voltage (1) Voss 550 600 Vdc. 
Drain-Gate Voltage (Ras=1.0M0Q)(1) VoarR 550 600 Vdc 
Gate-Source Voltage “al Ves +20 Vde 
Continuous Drain Current Tc=25°C Ip 6.0 6.0 Adc 
Continuous Drain Current Tc=100°C lp 4.0 4.0 ° Adc 
Drain Current—Pulsed (3) | Ibm 24 24 Adc 
Gate Current—Pulsed | lam +1.5 ie Adc 
Single Pulsed Avalanche Energy (4) | Eas 570 mJ 
Avalanche Current | las 6.0 A 
Total Power Dissipation @ Tc=25°C Pp 125 Watts 
Derate above 25°C 1.0 W/°C 
Operating and Storage = 2 
Junction Temperature Range Ty, Tstg 52:10 150 c 
Maximum Lead Temp. for Soldering 2 
Purposes, 1/8” from case for 5 seconds Th 200 C 
Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300yus, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=27mH, Vag=50V, Ra=25N, Starting T=25°C 
& SAMSUNG 904 
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SSP6N55/6N60 
SSH6N55/6N60 
SSM6N55/6N60 


N-CHANNEL | 
POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (1-=25°C unless otherwise specified) 


Typ | Max | Unite 


THERMAL RESISTANCE 


Characteristic 


Junction-to-Case 


Symbol Characteristic Min Test Conditions 
Drain-Source Breakdown Voltage 
BVpss SSP6N55/SSH6N55/ 50}; — = V_ | Vas=0V 
SSM6N55 
| Ip=250pA 
SSP6N60/SSH6N60/ 
SSM6N60 ec eae eT es 
Vasith) | Gate Threshold Voltage 2.0} — | 4.6 Vv Vos=Ves, Ip=1mA 
lass i Gate-Source Leakage Forward — | — | 100 | nA | Ves=20V 
lass__| Gate-Source Leakage Reverse — | — ;-100] nA | Ves=—-20V 
ing Zero Gate Voltage Ss = 250 pA | Vps = Max. Rating Ves=0V 
pss : 
Drain Current — | — |1000! pA | Vps=Max. RatingX0.8, Ves=OV, Tc=125°C 
Ip(on) | On-State Drain-Source Current (2) 6.0 | —_ — A | Vas>lpion)XRosion) max, Vas=10V 
Static Drain-Source On-State 
Rpsvon) Resistance (2) —-|—- 1.8 Q | Vas=10V, Ip=3.0A 
Ots Forward Transconductance (2) 3.0] 4.8 _— UO | Vosz50V, Ip=3.0A 
Ciss | Input Capacitance — } — |1800] pF 
Coss | Output Capacitance — | — | 350 ! pF | Vas=OV, Vps=25V, f=1.0MHz 
es a 
Crss_ |} Reverse Transfer Capacitance —|— pF 
ta Turn-On Delay Time —|— ns 
(cn) —}— 60 Vpop=0.5BVpss, Ip>=3.0A, Zo=4.7 
| tr Rise Time Fit a ns_| (MOSFET switching times are essentially 
tao) | Turn-Off Delay Time — | — | 200 | ng | independent of operating temperature) 
te Fall Time — | — |]1201 ns 
r 
Total Gate Charge 
Qg ; —!|-— | 40 | nc ; 
(Gate-Source Plus Gate-Drain) Ves=10V, Ip=7.5A, Vos=0.8 Max. Rating 
Gas Gate-Source Charge ea oe 15 nc (Gate cnarge is essentially independent of 
r i operating temperature.) 
Qga | Gate-Drain (‘Miller’) Charge —}|—| 25 nc 


Rtnes Case-to-Sink 


Mounting surface fiat, 
smooth, and greased 


Junction-to-Ambient 


Ty=25°C to 150°C 


Notes: (1) 
(2 
(3) 


— 


Pulse test: Pulse width<300us, Duty Cycle<2% 
Repetitive rating: Pulse width limited by max. junction temperature 


K/W | Free Air Operation 
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SSP6N55/6N60 ° 
SSH6N55/6N60 
SSM6N55/6N60 


N-CHANNEL. 
POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Characteristic [Min | Typ |, Max | Units Test Conditions 


Symbol 


Is 


ter 


Notes: (1) Ty=25°C to 150°C 


Reverse Recovery Time | — |450| 940 | 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 


Continuous Source Current eo ck 
(Body Diode) ; — 
Isu | Pulse Source Current(Body Diode)(3) SS 24.0] A 
Vsp 


Diode Forward Voltage (2)| —| — | 1.5 | V | Tc=25°C, Is=10.0A, Ves=OV 


ns 


Modified MOSFET 
showing the integral 
reverse P-N junction rectifier 


T;=150°C, Ir=10.0A, dir/dt=100A/uS 


(3) Repetitive rating: Pulse with limited by max. junction temperature 


ip, DRAIN CURRENT (AMPERES) 


Ip, DRAIN CURRENT (AMPERES) 


eaae! 
Pulse 
4 


f°) 50 100 150 200 250 300 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics 


80ys Pulse Test 


Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics 


Ip, DRAIN CURRENT (AMPERES) 


Ip, DRAIN CURRENT (AMPERES) 


80uS Pulse Test 


Voslorom% Rosson) max 
—s 


°) 2 4 6 8 10 12 14 
Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Transfer Characteristics 


1.0 2 5 10 20 50 100 200 500 
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Maximum Safe Operating Area 
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SSP6N55/6N60 , 
SSH6N55/6N60 | N-CHANNEL. 


SSM6N55/6N60 


POWER MOSFETS 


Zthuc(tRthuc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


Zinyc(t¥Renuc: NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


gfs, TRANSCONDUCTACE (SIMENS) 


SINGLE PULSE (TRANSI 
MAL IMPEDANCE) 


1. Duty Factor. p=t. 


th. 
0.02 + 2. Per Unit Base=Rinjc=1.0 Deg. C/W. 
3. Tyw-To=Pom Zinc (t). 
1 


10° 5 10% 2 5 10% 2 § 107 2 5 10° 2 5 4 2 5 10 
ti. SQUARE WAVE PULSE DURATION (SECONDS) : 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


For SSP6N55/60 And SSM6N55/60 ; 


PULSE (TRANSIENT 
JAL IMPEDANCE} 


1. Duty Factor. p= te 
2 oh. 
2. Per Unit Base=Rmic=1.0 Deg. C/W. 
3. Taw-Te=Pom Zine (1. 
1 


10° 5 10% 2 5 10° 2 2 5 10° 2 5 1 2 5 10 
tt. SQUARE WAVE PULSE DURATION (SECONDS) a 
Maximum Effective Transient Thermal Impedance Junction-to-Case Vs. Pulse Duration 


For SSH6N55/60 


10? 
a [eo GF i cooc 
it) 
a 
é [ 
& 2 + + | 
= 
5 10 
rs er oan : 
5 5 er 
z 2 Bae i ae 
< 
fed 2 +} ++ am 4 
a 
loom X Rysiony imax w 
Pulse Test 2 1.0 + z t 
i [— 
aw 
c 5 = 
e Ty=150°C — 
e T,=25°C r eo a] 
2 | al 
0.1 ; 
0 4 8 12 16 20 7) 1 2 3 4 5 6 
1p, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transconductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 
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SSP6N55/6N60 
SSH6N55/6N60 
SSM6N55/6N60 


N-CHANNEL. 


POWER MOSFETS 


C, CAPACITANCE (pF) 


BVpss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 


CEE 


A 


Ree aee 
Sani 


(NORMALIZED) 


Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature 


fet | MHz 


Crss=Cgd 


Coss=Cds+C9sCad__ 
Cgs+Cgd 
et 


1,200 


600 


ie) 10 20 30 40 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 


Typical Capacitance Vs. Drain to Source Voltage 


PULSE IS MINIMAL) 


Ha 
HLA 
Ze Ae 


Rosion, DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


Ip, DRAIN CURRENT (AMPERES) 
Typical On-Resistancé Vs. Drain Current 


warn J 
Saaean 
al 


Rosion), DRAIN-TO-SOURCE.ON RESISTANCE 
(NORMALIZED) 


Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 


lp, DRAIN CURRENT (AMPERES) 


—40 0 40 80 120 
Ty, JUNCTION TEMPERATURE (°C) 
Normalized On-Resistance Vs. Temperature 


160 


) 20 40 60 80 
Qg, TOTAL GATE CHARGE (nC) 
Typical Gate Charge Vs. Gate-To-Source Voltage 


10 


100 


125 
Ta, AMBIENT TEMPERATURE (°C) 
Maximum Drain Current Vs. Case Temperature 


150 
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SSP6N55/6N60 
SSH6N55/6N60 N-CHANNEL 
SSM6N55/6N60 POWER MOSFETS 


Pp, POWER DISSIPATION (WATTS) 
o 
Oo 


co) 20 40 #60 80 100 120 140 160 
Ta, AMBIENT TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 
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SSH8N55/8N60 N-CHANNEL 
SSM8N55/8N60 POWER MOSFETS 


FEATURES 


Lower Ros (oN) 

Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


PRODUCT SUMMARY 
[Fen Number | Vos_[ Rosen |b] 
8A 


SSH8N55/SSM8N55 


SSH8N60/SSM8N60 | 


SSM8N55/8N60 


MAXIMUM RATINGS 


SSH8N55 SSH8N60 
SSM8N55 SSM8N60 


Characteristic 


Drain-Source Voltage (1) 
Drain-Gate Voltage (Ras=1.0MQ)(1) 
Gate-Source Voltage Ves 


moe 


Continuous Drain Current Tc=25°C Ip 
Continuous Drain Current Tc=100°C Ip 
Drain Current—Pulsed (3) 

Gate Current—Pulsed 

Single Pulsed Avalanche Energy (4) 
Avalanche Current . 

Total Power Dissipation @ Tc=25°C 
Derate above 25°C 

Operating and Storage _ 

_ Junction Temperature Range 


150 
1.4/1.2 


—55 to 150 


Maximum Lead Temp. for Soldering 
Purposes, 1/8” from case for 5 seconds 
Notes: (1) Ty=25°C to 150°C 

(2) Pulse test: Pulse width<300yus, Duty Cycle<2% 

(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=14 mH, Vaa=50V; Re=250, Starting T7=25°C 


300 


SAMSUNG | 910 
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SSH8N55/8N60 
SSM8N55/8N60 


N-CHANNEL 
POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (1.=25°C unless otherwise specified) 


Symbol Characteristic Min! Typ | Max Units Test Conditions 
Drain-Source Breakdown Voltage ee 
SSH8N55/SSM8N55 = 
BVpss 
SSH8N60/SSM8N60 Ip=250yuA 
[ Vasith) | Gate Threshold Voltage | Vos=Ves, Ip=1mA | 
be 
lass Gate-Source Leakage Forward | Ves=20V 
lass | Gate-Source Leakage Reverse Ves=—20V 


Zero Gate Voltage 


Ipss 
Drain Current 


Vps=Max. Rating Ves=0V 


| 
Vps=Max. RatingX0.8, Ves=OV, Tc=125°C 


Ipjon) | On-State Drain-Source Current (2) 


Vps>Ipion) X Rosionymax. Vas= 10V 


Static Drain-Source On-State 


Rosvon) Resistance (2) 


Ves=10V, Ip=4A 


Ots | Forward Transconductance (2) 


+ 


Ciss | Input Capacitance 


Mi 


Vps250V, Ilp=4.0A 


Ves=OV, Vos=25V, f=1.0MHz 


ae 


a Vop=0.5BVpss, Ip=4.0A, Zo=4.702 


| Vas=10V, Ip>=10A, Vos=0.8 Max. Rating 


(MOSFET switching times are essentially 
independent of operating temperature) 


(Gate charge is essentially independent of 


THERMAL RESISTANCE 


Junction-to-Case 


Coss | Output Capacitance 
Crss_ | Reverse Transfer Capacitance 
taion) | Turn-On Delay Time —-|- 90 ns 
tr Rise Time — | — | 200 | ns 
tarot) | Turn-Off Delay Time —-}|- ns 
t Fall Time —-|- ns 
Total Gate Charge 
—{|—/1 
Qe (Gate-Source Plus Gate-Drain) l 20 ne 
| Qgs | Gate-Source Charge ee 40 | nc 
T 
Qga ] Gate-Drain (‘Miller’) Charge —-|—- 80 nc 


operating temperature.) 


K/W | 


Case-to-Sink 


Mounting surface flat, 


wy smooth, and greased 


Junction-to-Ambient 
Ty=25°C to 150°C 


Notes: (1) 
(2) 
(3) 


Pulse test: Pulse width<300us, Duty Cycle<2% 
Repetitive rating: Pulse width limited by max. junction temperature 


K/W 


Free Air Operation 
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SSH8N55/8N60 
SSM8N55/8N60 


N-CHANNEL 


POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Characteristic 


Continuous Source Current 
S| (Body Diode) 


Ism Pulse Source Current(Body Saal — 


Modified MOSFET 
et showing the integral 
A |_reverse P-N junction rectifier 


7 =T 
Diode Forward Voltage (2) 


Reverse Time 
25°C to 150°C (2) Pulse test: 


Recovery 


Notes: (1) Ty= 
» (3) Repetitive rating: Pulse with limited by max. junction temperature 


_+—_|. 
80ys Pulse Test 
a 
Ww 
x 
WW 
a 
= 
< 
- 
2 
ud 
c 
c 
> 
e) 
z 
< 
a 
a 
s 
0 20 40 60 80 100 
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics 
a 
SZ 
8 ’ 
a 
ane, 
: 6 
be 
i 
Fe 
=) 
So 4 
z 
é 
s 


ay DRAIN-TO- SOURCE VOLTAGE (ours) 
‘Typical Saturation Characteristics 


ZEEE 


Ip, DRAIN CURRENT (AMPERES) 


ip, DRAIN CURRENT (AMPERES) 


Tc=25°C, Is=8.0A, Vas=O0V 
Tj=150°C, IF=8.0A, dl-/dt=100A/uS 


Pulse width<300us, Duty Cycle<2% 


80ys Pulse Test 


Voslo10n>Roston max. 


0 1.5 3 45 6 75 9 
Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Transfer Characteristics 


BEALE 


Pitti. At ai 


A 
f= 


100 200 500 


“1.0 2 5 10 20 60 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) | 
Maximum Safe Operating Area 
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1. Duty Factor. pete 


t. 
2. Per Unit Base=Rimnyc=0.83 Deg. C/W. 
3. Tum-To=Pom Zins (t)- 
| 


ZthscttWRinsc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


10% 2 o 10° 2 
t1. SQUARE WAVE PULSE DURATION (SECONDS) ’ 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


For SSH8N55/60 


PULSE (TRANSIENT 
AL IMPEDANCE) 1. Duty Factor. b= 


2. Per Unit Base =Ryic=0.83 Deg. C/W. 
3. Tum-To=Pom Zinsc (1). 


Ztnsc/Rthuc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


“10° 5 10¢ 2 5 10% 2 5 107 2 5 107 2 5 1 2 5 10 
t1. SQUARE WAVE PULSE DURATION (SECONDS) ; 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


For SSM8N55/60 


gfs, TRANSCONDUCTANCE (SIEMENS) 


0 1 ae) 4 5 6 
Ip, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 
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SSM8N55/8N60 POWER MOSFETS 


(NORMALIZED) 


(NORMALIZED) 
DRAIN-TO-SOURCE ON RESISTANCE 


BVoss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 


a 
Oo 
ec 
-40 0 40 80 120 160 
Ty, JUNCTION TEMPERATURE (°C) Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature 


C. CAPACITANCE (pF) 


Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 


ING 
WA] 
les 


0 10 20, 30 40 50 0 28 56 84 112 140 
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Qg, TOTAL GATE CHARGE (nC) 
Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage 


Rosion) MEASURED WITH CURRENT PULSE OF 
2.0us DURATION. INITIAL T;=25°C. (HEATING 
EFFECT OF 2.0us PULSE IS MINIMAL) 


Ip, DRAIN CURRENT (AMPERES) 


“Rosion DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


. 055 50 75 100 125 750 
. 'p, DRAIN CURRENT (AMPERES) Tc, CASE TEMPERATURE (°C) ' 
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature 
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160 


Pp, POWER DISSIPATION (WATTS) 
fae} 
ie) 


20 40 60 80 100 120 140 ‘160 
T., CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 
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N-CHANNEL 
POWER MOSFETS 


FEATURES 


e Lower Ros (on) 
Improved inductive ruggedness 
Fast switching times 


Lower input capacitance 
Extended safe operating area 


PRODUCT SUMMARY 


Part Number 


Rposion) 


A 


SSH15N55 
SSM15N55 


Improved high temperature reliability 


0.450 | 0.500 


Rugged polysilicon gate cel! structure 


SSH15N60 
SSM15N60 


MAXIMUM RATINGS 


0.452| 0.500 


Characteristic Symbol SSM15N60 Unit 
SSM15N60 
Drain-Source Voltage (1) Voss 550 600 Vde 
Drain-Gate Voltage (Ras=1.0MM)(1) VpeR 550 | 600 Vdc 
Gate-Source Voltage Ves +20 Vde 
[oonrnuows Drain Current Tc=25°C L Ip 15 T Adc 
Continuous Drain Current Tc=100°C Ib 10 | Adc 
. Drain Current—Pulsed (3) _ lom 60 Adc 
Gate Current—Pulsed lam +1.5 ai Ade | 
Single Pulsed Avalanche Energy (4) 1 Eas 1060 | mJ 
Avalanche Current las 15 A 
[ Total Power Dissipation @ Tc=25°C Pp 150/200 (5) Watts 
peor above 25°C 1.2/1.6 W/°C 
Operating and Storage 5 
Junction Temperature Range _| Ty, Tstg 55 to 150 Cc 
Maximum Lead Temp. for Soldering T 300 “| °C 
Purposes, 1/8” from case for 5 seconds : 
Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=9mH, Vaa=50V, Re=250, starting Ti=25°C 
(5) TO-3P/TO-3 
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ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


Characteristic 


Test Conditions 


Drain-Source Breakdown Voltage 


| SSH15N55/SSM1 5N55 V_ | Vas=OV 


BVpss 


SSH15N60/SSM15N60 600) — Ilp=250puA 


| en © 
Vasith) | Gate Threshold Voltage 


Vos=Ves, IbD=1mA 


ew 
_| Ves=20V — ed 
7 


lass | Gate-Source Leakage Forward 


Ves=—20V 
Vpos=Max. Rating Ves=OV 
Vos=Max. RatingX0.8, Vas=OV, Tc=125°C 


lass | Gate-Source Leakage Reverse 


Zero Gate Voltage 
Drain Current 


Ipss 


Ipfon)_| On-State Drain-Source Current (2) Vps>lp(on) X Rosionymax. Vas= 1 OV 


Lt 


Static Drain-Source On-State 
Resistance (2) A 


Rosjon) Vas=10V, Ip=8.0A 
pee [=| —|050} 9 | 
Ofs Forward Transconductance (2) 7.0} — = (6) Vps250V, Ip=8.0A 
Ciss | Input Capacitance | — |4417; — pF | 
Coss | Output Capacitance — |738/ — pF | Ves=OV, Vos=25V, f=1.0MHz 
Crss Reverse Transfer Capacitance — |967/; — pF 
tajon) | Turn-On Delay Time i _— ns i 


Vpop=0.5BVpss, Ip=8.0A, Zo=4.70 
nNS_ | (MOSFET switching times are essentially 
ns_ | independent of operating temperature) 


tr Rise Time —-|- 


tao) | Turn-Off Delay Time ae 


Fall Time 


Total Gate Charge 
(Gate-Source Plus Gate-Drain) Ves=10V, Ipb=18A, Vps=0.8 Max. Rating 
nc (Gate charge is essentially independent of 


operating temperature. ) 


Gate-Source Charge 


Gate-Drain (‘Miller’) Charge 


THERMAL RESISTANCE 


Junction-to-Case 


Case-to-Sink 


Junction-to-Ambient 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 
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SSH15N55/15N60 
SSM15N55/15N60 


N-CHANNEL 


POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Continuous Source Current 
(Body Diode) 


Test Conditions 


Modified MOSFET 


Pulse Source Current(Body Diode)(3) 


(2) 


Time 


Vsp Diode 


Reverse 


Forward Voltage 


Recovery 


showing the integral 
reverse P-N junction rectifier 


Tc=25°C, Is=15A, Ves=OV 
Tj=150°C, Ir=15.0A, di-/dt=100A/uS 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<30Q0us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


80ys Pulse Test 


lp, DRAIN CURRENT (AMPERES) 


(6) 50 100 150 200 250 300 


Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics 


1+ 80us Pulse Test 


fo, DRAIN CURRENT (AMPERES) 


0 10 20 30 40 


Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics 


Ip, DRAIN CURRENT (AMPERES) 


80us Pulse Test | 
Vos-lojony X Rosjonymax 


0 2 4 6 8 10 12 14 


Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Transfer Characteristics 


Fa 
/ 
at 

a 


Cr A ote ot ar 


100 500 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Maximum Safe Operating Area 


1000 
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i Huiate HH 
g 
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uj 
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os i tt 
22 otciioa 
== SINGLE PULSE (TRANSIENT PTT 
i ie TH iia mae HEL TTT CT. uty Factor, Dat. 
i im 
Som TT ETAT TT» seams ces on 
a HEE HIE Ht 


10° 107 5 10° 2 5 1 2 5 10 
ti. SQUARE WAVE PULSE pun (SECONDS) 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


For SSH15N55/15N60 


Coot L 
ititisaessitee imme asi 
atti AC 
TT TT TT or 


nee > lal 
— So a —o 


EP sincie Puse (transient || |_| 


sod Cah ‘7 CCEPTTI TT, +. ores 0-8 i 
Lehner 

il 2. Per Unit cca ab: 83 Deg. C/W. H 
aes cee 3. Tyw-Te=Pom Zine (t)- 
— siiiiae [ ill 


ti. SQUARE WAVE PULSE oaasioa ‘elec : 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


For SSM15N55/15N60 


THERMAL IMPEDANCE (PER UNIT) 


Zinsct/Rinic, NORMALIZED EFFECTIVE TRANSIENT 


80ps Pulse Test 
Vos>lb(on) X Rosionymax —FI 50 


gfs, TRANSCONDUCTANCE (SIEMENS) 


for, REVERSE DRAIN CURRENT (AMPERES) 


= 
oe el 

0.5 ee Cee | 
a ae 

0.2 

0.1 

0 10 20 30 40 50 0 0.4 0.8 1.2 1.6 2.0 2.4 
Ip, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 
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Rps(on) DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


BVpss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 
(NORMALIZED) 


~ ~40 0 40 80 120 160 
Ty, JUNCTION TEMPERATURE (°C) Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature 


Vgg=0 

1 f=1MHz ! 
| Ciss= Cgs+Cgd, Cds SHORTED 
| Crss=Cgd © 


Vos = 480V 
Vos = 300V 
Vos = 120V 


‘Cos Cgd 
Cgs + C: 
=Cds + Cad 
alee 


__|Coss= Cds+ 


C, CAPACITANCE (pF) 


Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 


30 20 50 0 80 160 240 320 400 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) j Qg, TOTAL GATE CHARGE (nC) 
Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage 


— 


Rosion) MEASURED WITH CURRENT PU 
OF 2.0us DURATION. : 
INITIAL Tj=25°C (HEATING EFFECT OF 
2.0us PULSEIS MINIMAL) | 


Ip, DRAIN CURRENT (AMPERES) 


Ros {on DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


0 
0 20 60 100 25 50 75 100 125 150 
, Ip, DRAIN CURRENT (AMPERES) Ta, AMBIENT TEMPERATURE (°C) 
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature 
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Pp, POWER DISSIPATION (WATTS) 
P=) 
is) 

_ Po, POWER DISSIPATION (WATTS) 
r=) 
iS) 


0 20 40 60 80 100 120 140 160 0 20 «40 «660 = 80 s:« 100s 120«140-—«:160 
Tc, CASE TEMPERATURE (°C) Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve Power Vs. Temperature Derating Curve 
For SSH15N55/15N60 For SSM15N55/15N60 
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SSH3N70 | 
SSM3N70 


FEATURES 


Lower Rps (oN) 

Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


PRODUCT SUMMARY 


Part Number | Vos |—osem__ 
SSP3N70 
SSH3N70 700V |5.002| 6.009] 3A 
SSM3N70 


MAXIMUM RATINGS 


N-CHANNEL. - 


POWER MOSFETS 


SSP3N70 
Characteristic Symbol SSH3N70 Unit 
SSM3N70 
Drain-Source Voltage (1) Voss 700 Vde 
Drain-Gate Voltage (Ras=1.0MQ)(1) VperR 700 Vdc 
Gate-Source Voltage Vas +20 Vde 
Continuous Drain Current Tc=25°C Ip 3.0 Adc 
Continuous Drain Current Tc=100°C Ip 2.0 Adc 
Drain Current—Pulsed (3) lom 12 Adc 
Gate Current—Pulsed Iom +£1.5 Adc 
Single Pulsed Avalanche Energy (4) Eas 243 mJ 
Avalanche Current las 3 A 
' Total Power Dissipation @ Tc=25°C Pp 75 Watts 
Derate above 25°C 0.6 w/e 
Operating and Storage # a 
Junction Temperature Range Tuy Tstg oe 1ox1a0 o 
Maximum Lead Temp. for Soldering T 300 °C 
Purposes, 1/8” from case for 5 seconds b 
Notes: (1) Ty=25°C to 150°C 
‘(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=51mH, Vaq=50V, Rg=25Q, starting Tj=25°C 
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SSM3N70 POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (1-=25°C unless otherwise specified) 


Symbol Characteristic seo ee Test Conditions 


BVpss | Drain-Source Breakdown Voltage | eee 
Gate Threshold Voltage 4.5 Vos=Ves, Ip=1mA 

- | Igss | Gate-Source Leakage Forward 100 Ves=20V 
Iess_| Gate-Source Leakage Reverse SS 


Zero Gate Voltage HA | Vps=Max. Rating Ves=OV 
Drain Current 1000| pA | Vps=Max. RatingX0.8, Vgs=OV, Tc=125°C 
“A | Vos>lpion) XRosionymax. Vas= 1 OV 


lpss 


Ip(on)_+| On-State Drain-Source Current (2) 


Static Drain-Source On-State 


Rston) Resistance (2) A By NGS IOVS Ib= 1.24 
Es ; 
Ofs Forward Transconductance (2) © | Vos250V, Ip=1.5A 
Ciss | Input Capacitance pF 
ee Output Capacitance Ves=OV, Vps=25V, f=1.0MHz 
Crss_ | Reverse Transfer Capacitance pF 
tajon) | Turn-On Delay Time ns 


Vop=0.5BVpss, Ip=1.5A, Zo= 150 
NS _| (MOSFET switching times are essentially 
ns_ | independent of operating temperature) 


Rise Time 


tajoff) | Turn-Off Delay Time 


Fall Time 


Total. Gate Charge 
(Gate-Source Plus Gate-Drain) 


ns 


NC | Ves=10V, Ip=4.0A, Vos=0.8 Max. Rating 


nc (Gate charge is essentially independent of 
operating temperature.) 


Gate-Source Charge 
Gate-Drain (‘Miller’) Charge 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300yus, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 
(4) For ultra low “A” Rosion), device add “A” suffix to part number 


nc 


THERMAL RESISTANCE 


| Symbol | _ Characteristic SSP3N70 | SSH3N70 | SSM3N70 | Unit} = = | 


Junction-to-Case 


Mounting surface flat, 
smooth, and greased 


Case-to-Sink 


Junction-to-Ambient 
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SSH3N70 
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N-CHANNEL. 


POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Continuous Source Current 
(Body Diode) 


Pulse Source Current(Body Diode)(3) 


Diode Forward Voltage (2) 


| Symbol | Characteristic Min | Typ | Max ‘units Test Conditions 


Modifigéd MOSFET 
showing the integral 
reverse P-N junction rectifier 


Tc=25°C, Is=3.0A, Veg=OV 


Reverse Recovery Time 
Notes: (1) Ty= 


T;=150°C, Ir=3.0A, dip/dt=100A/uS 


25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 


(3) Repetitive rating: Pulse with limited by max. junction temperature 


80yus Pulse Test 
jp 


Ves=10V [/ 


lp, DRAIN CURRENT (AMPERES) 


0 50 100 150 200 250 300 


Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics 


ee aye 
ey eee aii 
ED ARERR 
eee eee 
Pa ee 


lp, DRAIN CURRENT (AMPERES) 


acre 


Wea: een TO- er Woliiiee wou 
Typical Saturation Characteristics 


Ip, DRAIN CURRENT (AMPERES) 


Ip, DRAIN CURRENT (AMPERES) 


| Series SX 
80ys Pulse Test 
Ves? lncnr Rosin ina 


Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Transfer Characteristics 


100 200 500 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Maximum Safe Operating Area 
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0.2 


SINGLE PULSE 
THERMAL IMPEDANCE) 
| 


1. Duty Factor. pat 
h 


2. Per Unit Base=Rinuc= 1.67 Deg. C/W. 
3. Tuw-To=Pom Zine (t)- 
f 


ZihictRensc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


os 5 10% 2 5 t0% 2 5 107 2 5 10° 2 5 1 2 5 10 
ti. SQUARE WAVE PULSE DURATION (SECONDS) ; 
Maximum Effective Transient Thermal impedance Junction- to-Case Vs. Pulse Duration 


For SSP3N70/SSM3N70 


ee 
COC 


\ 


RE \\ tn 


1. Duty Factor. pat 


ae 
2. Per Unit Base=Rmysc= 1.67 Deg. C/W. 
3. Taw-To=Ppm Zine (t). 

t 


Ztnsc(tRinsc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


“10° 5 10% 2 6 10% 2 2 5 10° 2 5 1 2 5 10 
t1. SQUARE WAVE PULSE DURATION (SECONDS) 
Maximum Effective Transient Thermal tmpedance Junction- to-Case Vs. Pulse Duration 


For SSH3N70 


10? 


gfs, TRANSCONDUCTANCE (SIEMENS) 
Ipr, REVERSE DRAIN CURRENT (AMPERES) 


Sma. 
\ 


aye: 
ee 
Vane 


"4 
sae 7 
) 1 2 3 4 &§ 6 7 8&8 9 10 0 1 2 3 4 
Ip, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transcounductance Vs. Drain Current . Typical Source—Drain Diode Forward Voltage 
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(NORMALIZED) 


(NORMALIZED) 
DRAIN-TO-SOURCE ON RESISTANCE 


BVpss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 


é 
x} 
z 
Qa 
ec 
=40 0 40 80 120 160 
Ty, JUNCTION TEMPERATURE (°C) Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature 


Coss=Cds+l98C9d_” 
Cgs+Cgd 


Vos=350V 
Vos=560V 


Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 


0) 8 16 24 32 40 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Qg, TOTAL GATE CHARGE (nC) 
Typical Capacitance Vs. Drain to Source Voitage Typical Gate Charge Vs. Gate-To-Source Voltage 


Roson) MEASURED WITH CURRENT PULSE OF 
2:0us DURATION. INITIAL T;=25°C. (HEATING 
EFFECT OF 2.0us PULSE IS MINIMAL) 


Rpsion),: DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 
lp, DRAIN CURRENT (AMPERES) 


055 100 125 150 
; Ip, DRAIN CURRENT (AMPERES) AMBIENT TEMPERATURE (°C) 
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature 
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Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 
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N-CHANNEL. 


POWER MOSFETS 


FEATURES 


Lower Ros (on) 

Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


PRODUCT SUMMARY 


Part Number Vos | Rosier) 

| Pan numer | vos Soe 

‘ SSP4N70 | 

‘SSH4N70 700V | 2.50} 3.50 } 4.0A 
.SSM4N70 
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| SSM4N70 
MAXIMUM RATINGS 
SSP4N70 
Characteristic Symbol SSH4N70 Unit 
SSM4N70 
Drain-Source Voltage (1) 3 Voss 700 = : Vdc 
Drain-Gate Voltage (Ras=1.0M2)(1) VpcGR 700 Vdc 
Gate-Source Voltage Ves +20 ; | Vde 
Continuous Drain Current Tc=25°C Ip 4.0 a Adc 
Continuous Drain Current Tc= 100°C Ip 4.0 Adc 
Drain Current—Pulsed (3) Ipm 2.5 Adc 
| Gate Current—Pulsed _ lam +1.5 {| Ade 
Single Pulsed Avalanche Energy (4) Eas 280 mJ 
| Avalanche Current las 4 A 
Total Power Dissipation @ Tc=25°C | Pp 125 Watts 
Derate above 25°C { 1.0 W/°C 
Operating and Storage = 7 
Junction Temperature Range Ty, Tstg op Ae 0 =| 
Maximum Lead Temp. for Soldering ‘ 
Purposes, 1/8" from case for 5 seconds qh $0) . 
"Notes: (1) Ty=25°C to 150°C 
. (2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=33mH, Vaq=50V, Re=25N, starting Tji=25°C 
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SSM4N70 POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


er Test Gonaton 


BVpss | Drain-Source Breakdown Voltage ee, is A 

Vesith) | Gate Threshold Voitage Vos=Ves, Ip=1mA 
Gate-Source Leakage Forward Ves=20V 
‘Gate-Source Leakage Reverse Vaes= —20V 


Vos=Max. Rating Ves=OV 
Vos=Max. RatingX0.8, Ves=OV, Tc=125°C 
Vps>lp(on) x Rpsjon)max. Ves=10V 


Ves=10V, Ip=2.0A 


Zero Gate Voltage 
Drain Current 


On-State Drain-Source Current (2) 


Static Drain-Source On-State 
Resistance (2) A 


Vos250V, Ip=2.0A 


Ves=OV, Vos=25V, f=1.0MHz 


i a ces See 
Pt [reve [=f feo (MOSFET switching times are essentially 
| tao) | Turn-Off DelayTime | — | — | 300/ ns | independent of operating temperature) 
+ [sane eel 


Total Gate Charge 40 
(Gate-Source Plus Gate-Drain) Ves=10V, Ip=5.0A, Vps=0.8 Max. Rating 


Gate-Source Charge (Gate charge is essentially independent of 
operating temperature.) 
Gate-Drain (“Miller”) Charge 25 nc 
Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 


(3) Repetitive rating: Pulse width limited by max. junction temperature 
(4) For ultra low “A” Rosjon), device add “A” suffix to part number 


THERMAL RESISTANCE 


| Symbol! | Characteristic i! SSP4N70 SSH4N70 Snare | unit 


Junction-to-Case : 


Mounting surface flat, 


Case-to-Sink smooth, and greased 


Free Air Operation 
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SSM4N70 | POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


a a eee 


eer a Current Modified MOSFET 

y Es showing the integral 

Pulse Source Current(Body Diode)(3) reverse P-N junction rectifier 
Diode Forward Voltage(2) 1.5 Tc=25°C, Is=4.0A, Ves=O0V 


a Reverse Recovery Time | — |600) — Tj=150°C, Ir=4.0A, die/dt=100A/pS 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


80yus Pulse Test 
Vos>hovom XRosion) max 


Ip, DRAIN CURRENT (AMPERES) 
Ip, DRAIN CURRENT (AMPERES) 


50 150 200 250 300 1 2 3 4 5 6 
Vos, DRAIN- TO- SOURCE VOLTAGE (VOLTS) Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics Typical Transfer Characteristics 


| foe 
} | Pe test | 2 Fuse Tet | Test Dua 


ip, DRAIN CURRENT (AMPERES) 
Ip, DRAIN CURRENT (AMPERES) 


Riuc=1.0 KW] 
INGLE PULSE 


| A —— 
ALE 


a 
Foe wa a es a ae el 


40 ; 5 10 20 50 100 200 500 
Vie, DRAIN-TO-SOURCE VOLTAGE (volts) Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics Maximum Safe Operating Area 
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SSM4N70 POWER MOSFETS 


gfs, TRANSCONDUCTANCE (SIEMENS) 


Zensclt¥Rinsc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


is 2 +4 +. + + 444 
} ji 1 
a rt ! a 
2 oe t 
Zc 1. : 
~zZ 
wi 9.5 2528 
>a 7 R 1 ol bes es | 
fa wl T TTT + tt 
of 4 J2 
i i 0=0.2 | 
ui Z — ' Este) OTES , i” 
a =0.1 is NOTE 
w 9 D=0.1 aa 
2S 01 Poa 
az “'Ep=005 
Zu - 
« = [ 
3° = 0.05 Dao SINGLE PULSE (TRANSIENT t+ 
z o D=0.0 THERMAL IMPEDANCE) am tb 
Sr al t 
é ‘ T 1. Duty Factor. are 
5 0.02 T 2. Per Unit Base=Ryyc=1.0 Deg. C/W. 
2 | | a! 4 t 3. Tam-To=Pom Zinc (t). 
N \ 
0.01 
10-5 5 10% 2 5 10° 2 § 107 2 5 10° 2 5 1 2 5 10 


t1. SQUARE WAVE PULSE DURATION (SECONDS) : 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


For SSP4N70 and SSM4N70 


1. Duty Factor. Daa 


2: 
2. Per Unit Base=Rmsc=1.0 Deg. C/W. 
3. Tyw—-Te = Pom Zine (t). 


5 
t1. SQUARE WAVE PULSE DURATION (SECONDS) ; 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


For SSH4N70 


16.0 10? 
80us Pulse Test +} ao 5 
oe Vos>loion% Posten, max 3 
, Qa 
= 2 
< 
5 10 
rd 
9.6 = 
Ty 
a 4 H 
z i] 
< | 
[oa 2 i 
6.4 a | 
a 
4 1.0 H 
> Bt 
rf HH 
« § ul 
= g rT 
2 a8 
2 He 
Alou 
a) 2 4 8 12 16 20 (e) 1 2 3 4 5. 6 
Ip, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 
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2.5 


Rpsion), DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


BVpss. DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 
(NORMALIZED) 


ny 
-40 0 40 80 120 160 —40 0 40 80 120 160 
Ty, JUNCTION TEMPERATURE (°C) Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature 


Roster MEASURED WITH CURRENT PULSE OF 
2.0us DURATION. INITIAL T)=25°C. (HEATING 
EFFECT OF 2.0us PULSE IS MINIMAL) 


C, CAPACITANCE (pF) 


Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 


Sos 
a Ae ees es 
0 _ 40 50 20 40 60 
aa DRAIN-TO-SOURCE VOLTAGE (VOLTS) Qg, TOTAL GATE CHARGE (nC) 
Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage 


Rostony) MEASURED WITH CURRENT PULSE OF 


44 2.048 DURATION, INITIAL Tj=25°C. (HEATING 


Rosin, DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 
lp, DRAIN CURRENT (AMPERES) 


2.0 
25° 22 50 75 100 125 150 
Ip, DRAIN CURRENT (AMPERES) Tc, CASE TEMPERATURE (°C) 
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature 
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SSM4N70 POWER MOSFETS 


Pp, POWER DISSIPATION (WATTS) 


) 20 40 60 80 100 120 140 160 
T,, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 
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FEATURES 


e Lower Rps (on) 

© Improved inductive ruggedness 

® Fast switching times 

e Rugged polysilicon gate cell structure 
e Lower input capacitance 

e Extended safe operating area 

© Improved high temperature reliability 


PRODUCT SUMMARY 


[nme [oe | 


SSP6N70 
SSH6N70 700V | 1.40} 1.90 | 6.0A 
SSM6N70 


SSM6N70 


MAXIMUM RATINGS 


Characteristic. - Symbot | poseballs 
Drain-Source Voltage (1) 


Drain-Gate Voltage (Ras=1.0M)(1) 


Vde 


Maximum Lead Temp. for Soldering 
Purposes, 1/8” from case for 5 seconds 
Notes: (1) Ty =25°C to 150°C 

(2) Pulse test: Pulse width<300us, Duty Cycle<2% 

(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=51mH, Vag=50V, Ra=250, starting Tj=25°C 
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ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


Symbol Characteristic Min | Typ | Max [Units Test Conditions 


BVpss Drain-Source Breakdown Voltage aa 
Vesith) | Gate Threshold Voitage Vos=Ves, Ip=1imA 
lass | Gate-Source Leakage Forward Ves=20V 
Ves=—-20V 


lass 4 Gate-Source Leakage Reverse 


Vps=Max. Rating Ves=0V 
Vos=Max. RatingX0.8, Ves=OV, To=125°C 
Vps>Ip(on) X Rps(on)max. Vas= 10V 


Zero Gate Voltage 
Drain Current 


Ipss 


Ipjon) | On-State Drain-Source Current (2) 


Static Drain-Source On-State 
Resistance (2) A 


STD 


Ofs Forward Transconductance (2) 


Rpsjon) Ves=10V, Ip=3.0A 


Vpos250V, Ip=3.0A 


Ciss Input Capacitance 


Coss | Output Capacitance 


Ves=OV, Vps=25V, f=1.0MHz 


Crss__| Reverse Transfer Capacitance 


tdjon) | Turn-On Delay Time 
Vpp=0.5BVpss, lp=3.0A, Zo=4.70, 
Sh een ape pee 
tao) | Turn-Off Delay Time = Peace eal independent of operating temperature) 
tt Fall Time ae he 
Total Gate Charge 


—|- Cc 
Qs (Gate-Source Plus Gate-Drain) ‘ Ves=10V, Ilp=7.5A, Vps=0.8 Max. Rating 
Qes Gate-Source Charge — | 20 nc | (Gate charge is essentially independent of 
2 operating temperature.) 
Qgq Gate-Drain (‘Miller’) Charge — {| 40 nc 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 
(4) For ultra low “A” Ropsion), device add “A” suffix to part number 


THERMAL RESISTANCE 


Symbol Characteristic 


Junction-to-Case 


Case-to-Sink K/W.| Mounting surface flat, 


smooth, and greased 


Junction-to-Ambient 


Free Air Operation 


rH SAMSUNG | 205 


SSH6N70 N-CHANNEL 
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— DIODE RATINGS AND CHARACTERISTICS 


Modified MOSFET 
showing the integral 


oe a Source Current 
(Body Diode) 
| ism | Pulse Source Current(Body Diode)(3) Source Current(Body Diode)(3) See eveaoone} tte To reverse P-N junction rectifier 


EE 
ie [Reverse Recovery me [= [a0] — | ne | i=180°C, k=6.0A,defdt=1 000i 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


80ys Pulse Test 


To ye eee ons 
80s Pulse Test 


Vps>lojon% Rosion) max." 


I 
ane 


i 
i 
= 


Ip, DRAIN CURRENT (AMPERES) 
ip, DRAIN CURRENT (AMPERES) 


0 40 80 120 160 200 240 (0) 2 4 6 8 10 12 14 


Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS)” Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics Typical Transfer Characteristics 


tH 

OPERATION IN THIS AREA 

1S LIMITED BY Rosion) dann 
ty 


fp 


Ae’ See ee ee 


[A 


Ip, DRAIN CURRENT (AMPERES) 
ip, DRAIN CURRENT (AMPERES) 


| 
7 
bil 
Al 
| 
rc] 
a 
a 
! 
LI 
Ht 
H 
a 
iF 


vm Daade TO} SOURCE VOLTAGE wots) Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics Maximum Safe Operating Area 
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2tnic(/Rthuc, NORMALIZED EFFECTIVE TRANSIENT Ztnsc(!Rthuc: NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) THERMAL IMPEDANCE (PER UNIT) 


gts, TRANSCONDUCTANCE (SIEMENS) 


PULSE (TRANSIENT 


AL IMPEDANCE) + 1. Duty Factor. p=! 


2 
2. Per Unit Base=R,yc=0.83 Deg. C/W. 
3. Taw-Te=Pom Zinc (t). 

\ 


“4078 5 10° 2 5 10° 2 5 2 5 10° 2 5 1 2 5 10 


ti, SQUARE WAVE PULSE DURATION (SECONDS) : 
Maximum Effective Transient Thermal impedance Junction-to-Case Vs. Pulse Duration 


For SSH6N70 


— 


1. Duty Factor. pate 


CC AAC 
\\ 


2 
2. Per Unit Base=Ryyc=0.83 Deg. C/W. 
3. Tiw-To™=Pom Zinc (t). 


Pit TTT At 


“105 5 10“ 2 5 10° 2 5 10° 2 5 10° 2 5 1 2 5 10 


11. SQUARE WAVE PULSE DURATION (SECONDS) 
Maximum Effective Transient Thermal Impedance Junction-to-Case Vs. Pulse Duration 


For SSM6N70 


80ys Pulse Test | 
Vos>loroni% Rosion) max 


lpr, REVERSE DRAIN CURRENT (AMPERES) 


0 1 2 3 4 5 6 
is DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 
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Rpsjon), DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


BVoss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 
(NORMALIZED) 


-40 0 40 80 120 160 
Ts JUNCTION TEMPERATURE (°C) Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature 


Rosion) MEASURED WITH CURRENT PULSE OF 
2.0us DURATION. INITIAL Tj=25°C. (HEATING 
EFFECT OF 2.0us PULSE 1S MINIMAL) 


=Cds+Cgd 


ia ge Be se 


les 
ScrraaaEs 


Ip, DRAIN CURRENT (AMPERES) 


10 20 30 40 50 0 28 56 84 112 140 
___Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Qg, TOTAL GATE CHARGE (nC) 
Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage 


Rosion) MEASURED WITH CURRENT PULSE OF 
2.0us DURATION. INITIAL T5=25°C. (HEATING 
EFFECT OF 2.0us PULSE IS MINIMAL) 


eee 
as Sie 
NG 


\ 


A 


lb, DRAIN CURRENT (AMPERES) 


fh eas 
\' 


ZA 
| Sessa aes 
eile Wea eal 

T=eaGBE ie ca 


Rosin) DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


oO 8 10 12 14 16 18 20 035 100 125 150 
: Ib, DRAIN CURRENT (AMPERES) ; Tc, CASE TEMPERATURE (°C) 
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature 
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Pp, POWER DISSIPATION (WATTS) 


: 20. 40 60 80 100 120 140 160 
T., CASE TEMPERATURE (°C) 
_ Power Vs. Temperature Derating Curve 
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FEATURES 


Lower Robs (oN) 

Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance _ 

Extended safe operating area 
Improved high temperature reliability 


PRODUCT SUMMARY 
ror [oe P| 


SSH10N70 


SSM10N70 


MAXIMUM RATINGS 


ee 
| 
Gate-Source Voltage _ 
Continuous Drain Current Tc=25°C a e 
Continuous Drain Current Tc=100°C PBs 
ee 

mJ 


10 
40 


Total Power Dissipation @ Tc=25°C 
Derate above 25°C 


Operating and Storage _ 
Junction Temperature Range 55 to 150 


Maximum Lead Temp. for Soldering T 300 
Purposes, 1/8" from case for 5 seconds L , 


Notes: (1). Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=15mH, Vag=50V, Re=250, starting Tji=25°C 
(5) TO-3P/TO-3 
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ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


Symbol Characteristic Min | Typ | Max [Units Test Conditions 


BVpss | Drain-Source Breakdown Voltage Vv Ves=0V : 
Ip=250pA 
Vesith) | Gate Threshold Voltage V_ | Vos=Ves, Ip=1mA 
Iass_ | Gate-Source Leakage Forward i nA : Ves=20V 


Iass_ | Gate-Source Leakage Reverse nA | Ves=—20V 
vA | Vops=Max. Rating Vas=OV 
vA | Vps=Max. RatingX0.8, Vas=OV, To=125°C 


A Vps>lp(on) X Rosjon)max. Ves=10V 


Zero Gate Voltage 
Drain Current 


Ipss 


Ipjony | On-State Drain-Source Current (2) 


Static Drain-Source On-State 


Resistance (2) A Q | Ves=10V, Ip=5.0A 


Rosjon) 


L STD 2 
Ots Forward Transconductance (2) UO | Vos250V, Ip=5.0A 
Ciss Input Capacitance pF 
Coss | Output Capacitance pF | Ves=OV, Vos=25V, f=1MHz 
Crss | Reverse Transfer Capacitance pF . 


tajon) | Turn-On Delay Time pes | 130 nag acetal 


tr Rise Time’ 


NS_| (MCSFET switching times are essentially 


tao) | Turn-Off Delay Time | ns | independent of operating temperature) 
tt Fall Time ns 
Total Gate Charge 
—|— | 24 
Qs (Gate-Source Plus Gate-Drain) ie edad Ves=10V, Ip=13A, Vos= 0.8 Max. Rating 
Qos Gate-Source Charge 80 nc (Gate charge is essentially independent of 


operating temperature.) 
1 Guar | Gate-Drain (“Miller”) Charge —_j- 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 
(4) For ultra low “A” Rpsjon), device add “A” suffix to part number 


THERMAL RESISTANCE 


| Symbol Characteristic SSH10N70 | SSM10N70 


Junction-to-Case 0.83 


Case-to-Sink 


0.1 K/W | Mounting surface flat, 
| smooth, and greased 


Junction-to-Ambient Free Air Operation 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


@ SAMSUNG . 
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SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Continuous Source Current 
ve (Body Diode) 


Test Conditions 


Modified MOSFET 
showing the integral 


Is Pulse Source > Current(Body Diode)(3)|_ — 


reverse P-N junction rectifier 


Tc=25°C, Is=10A, Ves=OV 


T;=150°C, lr=10A, dle/dt=100A/uS 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


80us PULSE TEST 


Ip, DRAIN CURRENT (AMPERES) 


a ee 
ee fe 
: 100 200 300 400 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics 


80yus PULSE TEST 
_| + 


: lp, DRAIN CURRENT (AMPERES) 


90 100 


a) 10 20 30 40 50 60 70 80 
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics 


Ip, DRAIN CURRENT (AMPERES) 


Ip, DRAIN CURRENT (AMPERES) 


80ps Pulse Test 
Vos? Ipion)* Rogrom max 


Ty= —55°C 


0 2 4 6 8 10 12 14 


Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Transfer Characteristics 


100 200 


10 20 50 10 20 50 500 1000 
Vos. DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Maximum Safe Operating Area 
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t1. SQUARE WAVE PULSE SuaKnei aaa 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


For SSH10N70 


10 


Sac ee A 
L Ree ANCE 1. Duty Factor, O= 
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1, SQUARE WAVE PULSE apace enna 
Maximum Effective Transient Thermal impedance Junction- to-Case Vs. Pulse Duration 


For SSM10N70 


80us PULSE TEST 
Vps>!pyon) X Rosion)max 


gfs, TRANSCONDUCTANCE (SIEMENS) 
tor, REVERSE DRAIN CURRENT (AMPERES) 


0 4 8 72 16 20 0 0.4 08 1.2 16 2.0 2.4 


: Ip, DRAIN CURRENT (AMPERES) - Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transcounductance Vs. Drain Current | Typical Source—Drain Diode Forward Voltage ~ 
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BVoss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 
C, CAPACITANCE (pF) (NORMALIZED) 


Rosien DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


Tj, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature 


as 


Ciss= Cgs+Cgd, Cds SHORTED 
Crss=Cgd j 


Cgs+Cgd 
[_~ =Cds + Cgd oq 


Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Capacitance Vs. Drain to Source Voltage 


Bosion MEASURED WITH CURRENT PULSE OF 
2.0us. DURATION. INITIAL T,=25°C. (HEATING 


0 8 16 24 32- 40 


Ip, DRAIN CURRENT (AMPERES) 
Typical On-Resistance Vs. Drain Current 


Rps(on) DRAIN-TO-SOURCE ON RESISTANCE 
Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) (NORMALIZED) 


Ip, DRAIN CURRENT (AMPERES) 


-40 0 40 80 120 160 
Ty, JUNCTION TEMPERATURE (°C) 
Normalized On-Resistance Vs. Temperature 


0 20 40 60 80 100 


Qg, TOTAL GATE CHARGE (nC) 
Typical Gate Charge Vs. Gate-To-Source Voltage 


25 50 75 160 125 150 


Ta, AMBIENT TEMPERATURE (°C) 
Maximum Drain Current Vs. Case Temperature 
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200 a 200 
N 
150 150 


100 


Pp, POWER DISSIPATION (WATTS) 
Pp, POWER DISSIPATION (WATTS) 
3 
ts) 


50 50 
IN 
) 20 40 +60 80 100 120 140 160 fe) 20 40 60 80 100 120 140 160 
Tc, CASE TEMPERATURE (°C) Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve Power Vs. Temperature Derating Curve 
For SSM10N70 For SSH10N70 
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FEATURES 


Lower Rps (on) 

Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


PRODUCT SUMMARY IRF9510/951 1/9512/9513 


Part Number - Vos 


IRF9510 


IRF9511 


IRF9512 


IRF9513 


MAXIMUM RATING? 


Charateiti Somber [mrasio | osit [rosie [resis [at 
=100_| =o | =100 | =80 | vee 


Drain-Gate Voltage (Res=1.0OMQ)(1) 
Gate-Source Voltage | Ves | 


Continuous Drain Current Tc=25°C 
| Continuous Drain Current Tc=100°C 


Drain Current—Pulsed (3) —24 —24 —20 —20 Adc 
Gate Current—Pulsed +1.5 Adc 
Total Power Dissipation @ Tc=25°C 20 Watts 


Derate above 25°C 0.16 W/°C 

Operating and Storage ~55 to 150 °C 
Junction Temperature Range 

Maximum Lead Temp. for Soldering 300 °C 


Purposes, 1/8” from case for 5 seconds 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
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ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


Symbol Characteristic Min | Typ | Max [Units Test Conditions 
Drain-Source Breakdown Voltage ~100 e-igeaany 
IRF9510/9512 eral! sees es=0 
BVopss Ip= —250puA 
IRF9511/9513 |-60} — _ 
Vasith) | Gate Threshold Voltage 2.0/ — 4.0 Vv Vos=Ves, lp=—250puA 
Iass_| Gate-Source Leakage Forward —|—- 100 | nA | Ves=—20V 
lass | Gate-Source Leakage Reverse — | — |-100] nA | Ves=20V 
(se Zero Gate Voltage = — 250 pA Vps=Max. Rating Ves=O0V 
Drain Current — | — |1000! yA | Vps=Max. RatingX0.8, Ves=OV, Tc=125°C 
T 
On-State Drain-Source Current (2) | _ 30 r 
IRF9510/9511 i || 
tD(on) 1 Vpos>Ipion) * Rpsjon) max, Vas=—10V 
IRF9512/9513 |-2.5| — _ A 
Static Drain-Source On-State 
. ; —|]}— | 1.2 10} 
Resistance (2) 
Rosvon) Ves=—-10V, Ip=—-1.5A 
—-|— 1.6 2 
Ots Forward Transconductance (2) 0.76) — _— UO | Vos<—50V, lp=—-1.5A 
Ciss | Input Capacitance — |250| — pF 
Coss | Output Capacitance — | 92 | ae | pF. | Ves=OV, Vps=—25V, f=1.0MHz 
Criss | Reverse Transfer Capacitance — | 51 i. | pF 
tdion) | Turn-On Delay Time —|15]| 39 ns 
+ + Vpp=0.5BVpss, lp>=—1.5A, Zo=500 
t | Rise Time |= [80 | 60 | Ms | (MOSFET switching times are essentially 
tayo) | Turn-Off Delay Time — | 20] 40 ns_ | independent of operating temperature) 
t Fall Time — | 20 40 ns | 
re Total Gate Charge 43 Spay _ nC 
> (Gate-Source Plus Gate-Drain) Ves=—15V, Ilp=-—4.0A, Vops=0.8 Max. Rating 
Gus Gate-Source Charge —|40 = nc (Gate cnarge is essentially independent of 
operating temperature.) 
Qga_ | Gate-Drain (‘Miller’) Charge —|7.0| — nc 


THERMAL RESISTANCE 


Junction-to-Case 


Case-to-Sink : K/W | Mounting surface flat, smooth, and greased 


Junction-to-Ambient K/W | Free Air Operation 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 


SAMSUNG 3x a 887 


Electronics 


| P-CHANNEL 
IRF9510/9511/9512/9513 | POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 
[Symboi| __Gheracteristic _[ in] Typ | Max [Units 
Continuous Source Current snes esl ig 
(Body Diode) IRF9510/9511 . 
| __nrasiziesia | — | — |-2.5) a | 
Pulse Source Current 12 A 
(Body Diode)(3) IRF9510/9511 
5|-V 


t 
Diode Forward Voltage (2) 
IRF9510/9511 


IRF951 2/9513 -5.3}; V Tc=25°C, Is=—2.5A, Ves=OV 


Reverse Recovery Time |—|120] — | T}=150°C, Ir=—3.0A, die/dt=100A/uS 


Notes: (1) Tj=25°C to 150°C (2) Pulse test: Pulse width<300yus, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


Test Conditions 


Modified MOSFET 
showing the integral 
reverse P-N junction rectifier 


Tc=25°C, Is=~-3.0A, Veg=O0V 


80us Pulse Test 
Vps>lp(on) X Rosion) Max. 


Ip, DRAIN CURRENT (AMPERES) 


ip, DRAIN CURRENT (AMPERES) 


) -2 -4 -6 -8 -10 -12 —~14 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics. Typical Transfer Characteristics 


Wr 
80us Pulse Test 


as= —10V 
; 


merase 
oes 
ss 


IRN. 


Ip, DRAIN CURRENT (AMPERES) 


lp, DRAIN CURRENT (AMPERES) 


-1.0 -2.0 -5.0 -10 -20 -—50 —100-200 —500 —1000 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics Maximum Safe Operating Area 


& SAMSUNG | ats 


Electronics 


| P-CHANNEL 
IRF9510/9511/9512/9513 © POWER MOSFETS 


t, 
1 Duty Factor. D=— 
+ tb 


2. Per Unit Base= Rac = 
1 3 Tw-To=Pom Zmac (0) 


ZtnsclOlRthic, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


Sir O07 PQ 
ti. SQUARE WAVE PULSE DURATION (SECONDS) ; 
Maximum Effective Transient Thermal impedance Junction- to-Case Vs. Pulse Duration 


i 
80yus Pulse Test 
T~ Vos>lpjony X Rosionymax. | 


o 


gfs, TRANSCONDUCTANCE (SIEMENS) 
lpr, REVERSE DRAIN CURRENT (AMPERES) 


0 -1 -2 -3 -4 -5 -6 -7 -8 -9 -10 “0 -0.5 -10 -15 2.0 -25 -3.0 
; Ip, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 
1.25 


_ 
on 


1.05F- 


Rps (on), DRAIN-TO-SOURCE ON RESISTANCE 
{NORMALIZED) 


BVpss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 
(NORMALIZED) 


0.75 
—40 0 40 80 120 160 —40 0 40 80 720 760 
Ty, JUNCTION TEMPERATURE (°C) Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature 


&SAMSUNG | 349 


Electronics 


IRF9510/9511/9512/9513 


P-CHANNEL 
POWER MOSFETS 


500 


Ciss= = Cet Cgd, Cds SHORTED 


400 


+ Crss=Cgd 


ICoss=Cds + 


=Cds + Cod 


+—— 


Cgs Cgd 
Cgs+Cgd 


200 


C, CAPACITANCE (pF) 


~30 - 40 -50 


Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Capacitance Vs. Drain to Source Voltage 


EFFECT 


Rosion) MEASURED WITH CURRENT PULSE OF 

2.0us DURATION. INITIAL Ty= 25°C (HEATING 

OF 2.0us PULSE IS MINIMAL) 
+ 


Ros on DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


Ip, DRAIN CURRENT (AMPERES) 
Typicai On-Resistance Vs. Drain Current 


20 


Pp, POWER DISSIPATION (WATTS) 
3 


0 20 40 


60 


80 100 120 140 160 


Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 


Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 


Ip, DRAIN CURRENT (AMPERES) 


Qg, TOTAL GATE CHARGE (nC) 
Typical Gate Charge Vs. Gate-To-Source Voitage 


25 50 75 100 125 150 


Ta, AMBIENT TEMPERATURE (°C) 
Maximum Drain Current Vs. Case Temperature 


& SAMSUNG 


Electronics 


IRF9520/9521/9522/9523 


IRFP9120/9121/9122/9123 P-CHANNEL 
IRF9120/9121/9122/9123 POWER MOSFETS 
FEATURES 


Lower Ros (on) 

Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


PRODUCT SUMMARY 


Part Number 


IRF9520/IRFP91 20/ 
IRF9120 


IRF951 2/IRFP9121/ 
IRF9121 


IRF9522/IRFP91 22/ 


IRF9122 


IRF9523/IRFP91 23/ 
IRF9123 


IRF91 20/91 21/9122/9123 


MAXIMUM RATINGS 


IRF9523 
IRFP9123 
IRF9123 


IRF9520 IRF9521 IRF9522 
IRF9120 IRF9121 IRFP9122 
IRF9120 IRF9121 IRF9122 


Characteristic 


Drain-Source Voltage (1) 
|_Drain-Gate Voltage (Res=1 .OMQ)(1) 
Gate-Source Voltage 

Continuous Drain Current Tc=25°C 
Continuous Drain Current Tc=100°C 
Drain Current—Pulsed (3) 
Gate Current—Pulsed 


Total Power Dissipation @ Tc=25°C 
Derate above 25°C 


Operating and Storage 
Junction Temperature Range 


0.32 


—55 to 150 


Maximum Lead Temp. for Soldering 
Purposes, 1/8” from case for 5 seconds 
Notes: (1) Ty=25°C to 150°C 

(2) Pulse test: Pulse width<300us, Duty Cycle<2% 

(3) Repetitive rating: Pulse with limited by max. junction temperature 


& SAMSUNG 351 


Electronics 


IRF9520/9521/9522/9523 
IRFP91 20/91 21/9122/9123 P-CHANNEL 
IRF9120/91 2119122/9123 POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


Symbol] Gharactertic [Min] Typ | Wax [Unite Tost Condons 


Drain-Source Breakdown Voltage Vee=O0V 
IRF9520/IRF91 20/IRF91 20 ~100 es" 
IRF9522/IRFP91 20/IRF9122 
Ilp>=—250pA 
IRF9521/IRFP9121/IRF9121 
IRF9523/IRF9123/IRF9121 
Gate Threshold Voltage oS 4.0 Vos=Ves, In=—250HA 
Gate-Source Leakage Forward 100 | nA | Ves=—20V 


Gate-Source Leakage Reverse Sesocs Ves= 20V 
Zero Gate Voltage 250 | 250 | uA | Vps=Max. Rating Ves=0V 


Drain Current =| 280 uA | Vpos=Max. RatingX0.8, Ves=OV, To=125°C 
On-State Drain-Source Current t= 
IRF9520/IRFP91 20/IRF91 20 
IRF9522/IRFP91 22/IRF91 22 

Vps>lp(on)XRpsionymax, Ves=—10V 
IRF9521/IRF9121/IRF9121 50 _ 
IRF9523/IRFP91 23/IRF9123 


Static Drain-Source On-State 
Resistance (2) 
IRF9520/IRFP91 20/IRF91 20 
IRF9522/IRFP91 20/IRF91 22 


| ots Forward Transconductance (2) 


ea | Input Capacitance 


Coss | Output Capacitance Hz verov Vps=—25V, f=1.0MHz 
Reverse Transfer Capacitance 


| tayony_| Turn-On Delay Time : 
Vop=0.5BVpss, Ilp=-—-3.0A, Zo=50N, 
| t [RiseTme | (MOSFET switching times are essentially 
Turn-Off Delay Time independent of operating temperature) 
Fall Time 


Ciss 
Total Gate Charge 
(Gate-Source Plus Gate-Drain) Vas= — 15V, Ilp=—8.0A, Vps=0.8 Max. Rating 
| Os | Gate-Source Charge (Gate charge is essentially independent of 
On operating temperature.) 


Gate-Drain (“Miller”) Charge 


THERMAL RESISTANCE 


| Symbol | Characteristic 
Junction-to-Case 


|_| IRF9s20-3 | 

ee 88 
= [soeoe |r| 

[Max | 80 


as 


Mounting surface flat, 
smooth, and ae 
K/W | Free Air | Free Air Operation | 
Notes: (1) Ty=25°C to 150°C 


(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 


SAMSUNG _ 2 en, 


Electronics 


IRF9520/9521/9522/9523 
IRFP9120/9121/9122/9123 P-CHANNEL 
IRF9120/9121/9122/9123 POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Symbol Characteristic Min | Typ | Max [Units Test Conditions 


Continuous Source Current 
(Body Diode) 


IRF9520/IRFP91 20/IRF91 20 Pie read oe 
IRF9521/IRFP9121/ARF91 21 en 
s 
IRF9522/IRFP91 22/IRF91 22 —~|—~|-50!] A 
IRF9523/IRFP9123/IRF9123 be i a Modified MOSFET symbol 
Pulse Source Current Showing the integral : 
reverse P-N junction rectifier 


(Body Diode) (3) 
IRF9520/IRFP91 20/IRF9120 
IRF9521/IRFP9121/IRF9121 Ss! iF 


Ism 
IRF9522/IRFP9122/IRF9122 —|—|-201 a 
IRF9523/IRFP9123/IRF91 23 + 
Diode Forward Voltage (2) 
Vsp IRF9520/IRFP91 20/IRF91 20 —|;— |-6.3/ A Tc=25°C, Ils=—6.0A, Ves=O0V 
IRF9521/IRFP9121/IRF9121 | 


IRF9522/IRFP91 22/IRF91 22 
IRF9O523/IRFP91 23/IRF9123 


ter Reverse Recovery Time — |230| — | ns | Tj=150°C, Ir=—6.0A, dl/dt=100A/uS 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300yus, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


—|]/— {-6.0|] A Tc=25°C, Is=—5.0A, Ves=O0V 


80ys Pulse Test 
+ 


80us Pulse Test 


Ves=-—11V 


| 
= 


-12 


Ip, DRAIN CURRENT (AMPERES) 
Ip, DRAIN CURRENT (AMPERES) 


ie) —10 —20 —30 -40 —50 -60 0 -2 -4 -6 -8 ~10 -12 ~14 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics Typical Transfer Characteristics 


¢§ SAMSUNG | 353 


-IRF9520/9521/9522/9523 é ae 
IRFP9120/9121/9122/9123 | ‘P-CHANNEL 
IRF9120/9121/91 22/9123 | POWER MOSFETS 


een 


LEZ. 
7 eee 

1 4) L De See 
ny 722888 


-20 


\ 


ae: 
HTT 1 00us 


aS 
(Au 
AT 


ee 
eae 
| 
ae 
aes 
aa 
[et | 
a = 
é hal 
[4 
Ww 
a 
= 4 
< —— 
bE ———1 
z a | 
g -50—— 
& =a 
3290 =! 
z 
< 
& Ors 
r) — a 
iy | 


tp, ORAIN CURRENT (AMPERES) 


A ES SS LT AS 


0 -2 -4 -6 8 -10 -1.0 -20 -5.0 -10 -20 ~50 -100-200 -500 -100 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics Maximum Safe Operating Area 


\Gi 
‘irl El Be es Oar a A 


1. Duty Factor D== 
2 


2. Per Unit Base=Rpjc =3.12Deg. C/W. 
3. Tw-To=Ppm Ziruc (t) 


ZenscOURtnuc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


10° 5 10% 2 5 10% 2 5 07F 2 5 10° 2 5 1 2 5 10 
t1, SQUARE WAVE PULSE DURATION (SECONDS) . 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


For IRF9520-3 And IRF9120-3 


THERMAL IMPEDANCE (PER UNIT) 


eR 


1. Duty Factor D=— 


+ 


a 
2 Per Unit Base=Rjc =3.12Deg. C/W. 
ir 3. Tya-Te =Ppm Zac (t 


5 1 


Ztnsct!Rtnsc, NORMALIZED EFFECTIVE TRANSIENT 


ti. SQUARE WAVE PULSE DURATION (SECONDS) : 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


For IRFP91 20-3 
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IRF9520/9521/9522/9523 | | 
IRFP91 20/91 21/9122/9123 P-CHANNEL 
IRF9120/9121/91 22/9123 POWER MOSFETS 


80us Pulse Test 
Vos>lp(on) X Roce 


gfs, TRANSCONDUCTANCE (SIEMENS) 


lpr, REVERSE DRAIN CURRENT (AMPERES) 


0 ~4 -8 —12 —16 —20 Co) -1 -2 -3 -4 -5 ~6 
: Ip, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 


1.25 


1.15 


1.05 4 


0.95 


0.85 


(NORMALIZED) 
t) 
Ros(on), DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


BVoss. DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 


0.75 
—40 0 40 80 120 160 —40 6) 40. 80 120 160 


Ty, JUNCTION TEMPERATURE (°C) Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature 


Ciss= Cgs+Cgd, Cds SHORTED; 
Crss=Cgd- 
Cgs Cgd 


Coss= Cds+ 
ea Cgs+Cgd . 


=Cds +Cgd 


C, CAPACITANCE (pF) 


Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 


0 —10 20 —30 —40 50 0 4 8 12 16 20 
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Qg, TOTAL GATE CHARGE (nC) 
Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage 


& SAMSUNG 888 


Electronics 


IRF9520/9521/9522/9523, 
IRFP9120/9121/9122/9123 
IRF9120/9121/91 22/9123 


Ros on) ORAIN-TO-SOURCE ON RESISTANCE (OHMS) 


0 -2 -4 -6 -8 -10 -12 -14 -16 -18 —20 
lp, DRAIN CURRENT (AMPERES) 
Typical OrRecistance Vs. Drain Current 


Pp, POWER DISSIPATION (WATTS) 


0 20 40 60 80 100 120 140 160 


Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 


ip, DRAIN CURRENT (AMPERES) 


P-CHANNEL 
POWER MOSFETS 


Ta, AMBIENT TEMPERATURE (°C) 
Maximum Drain Current Vs. Case Temperature 
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IRF9530/9531/9532/9533 | on 
IRFP9130/9131/9132/9133 | P-CHANNEL 
IRF9130/9131/9132/9133 POWER MOSFETS 


FEATURES 


Lower Ros (on) 

Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


PRODUCT SUMMARY 


IRF9530/IRFP9130/ 
IRF9130 


IRF9531/IRFP9131/ 
IRF9131 


IRF9532/IRFP9132/ 
IRF9132 


IRF9533/IRFP9133/ 
IRF9133 


IRF91 30/91 31/9132/9133 


MAXIMUM RATINGS 


~ IRF9530 IRF9531 
Characteristic IRF9130 IRF9131 


IRF9532 IRF9533 
IRFP9132 | IRFP9133 


IRF9130 IRF9131 IRF9132 IRF9133 
Drain-Source Voltage (1) 
Drain-Gate Voltage (Ras=1.0MQ)(1) Vdc 
Gate-Source Voltage Vde 
Continuous Drain Current Tc=25°C Adc 
Continuous Drain Current Tc=100°C Ip -7.5 -7.5 i ~6.5 —-6.5 f Adc 
Drain Current—Pulsed (3) . ne —48 -48 | —40 —40 Adc | 
Gate Current—Pulsed lam +1.6 Adc 
if Total Power Dissipation @ Tc=25°C Pp 75 Watts 
| Derate above 25°C 0.6 W/°C 
\ tiihehons teingeraicrs Range Ty, Tstg =e ote Loe “¢ | 
Update, ar toh ae fae te Th 300 =e 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


SAMSUNG Eon ope eae 


IRF9530/9531/9532/9533 | | a 
IRFP9130/9131/9132/9133 | | P-CHANNEL 
IRF9130/9131/9132/9133 POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


| Symbol| _ Characteristic Min | Typ | Max |Units Test Conditions 


Drain-Source Breakdown Voltage 
IRF9530/IRF9 1 30/IRF91 30 -100; — 
IRF9532/IRFP91 32/IRF91 32 


[emcee f[=[-f 
IRF9533/IRF9133/IRF9133 
Vesin | Gate Threshold Voltage 2.0| — v | Vos™Ves, fo=—250uA 
| Igss_ | Gate-Source Leakage Forward _—j- nA | Ves=—20V 
nA | Ves=20V 
uA | Vps=Max. Rating Ves=O0V 
pA Vos=Max. RatingX0.8, Ves=OV, Tc=125°C 


Ves=O0V 


Ilp>=—250yA 


lass | Gate-Source Leakage Reverse —_f— 


Zero Gate Voltage a 
Drain Current = 


On-State Drain-Source Current (2) 
IRF9530/IRFP9 1 30/IRF9130 -12 
IRF9531/IRFP9131/IRF9131 


ID(on) " 
IRF9532/IRFP9132/IRF9132 
IRF9533/IRFP9133/IRF9133 


Static Drain-Source On-State 
Resistance (2) 

IRF9530/IRFP 91 30/IRF9130 
IRF9531/IRFP9131/IRF9131 


IRF9532/IRFP9132/IRF9132 

IRF9533/IRFP9133/IRF9133 
| gts | Forward Transconductance (2) | — | Vos<—50V, Inp=—6.5A 

Ciss | Input Capacitance ee pF 


Coss | Output Capacitance pF | Ves=OV, Vps=—25V, f=1.0MHz 
Crss | Reverse Transfer Capacitance 


Turn-On Delay Time 
140 | ns _| (MOSFET switching times are essentially 
Turn-Off Delay Time 140 | ns | independent of operating temperature) 


. 
as 
ie 


Ipss 


> 


Vos<lp(on)X Rosion)max: Ves=—10V 


Rosjon) Ves=—10V, Ip=—6.5A 


2": a 
w 
le]>]} > [>| 


Vop=0.5BVpss, Ip=—6.5A, Zo=500 


Total Gate Charge 
(Gate-Source Plus Gate-Drain) 


nc 
Ves=— 15V, Ip=—15A, Vos=0.8 Max. Rating 
20 (Gate charge is essentially independent of 


operating temperature.) 


[ut [ Sd 


Mounting surface flat, 
K/W 
smooth, and greased 


K/W | Free Air Operation 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 
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IRF9530/9531/9532/9533 
IRFP9130/9131/9132/9133 P-CHANNEL 
IRF9130/9131/91 32/9133 POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Characteristic Min | Typ | Max |Units Test Conditions 


Continuous Source Current 
(Body Diode) 


IRF9530/IRF9130/IRF9130 al a 
IRF9531/IRFP9131/IRF9131 | 
Ss 
IRF9532/IRFP91 32/IRF9132 eet ce sl) Boat 
IRF9533/IRF9133/IRF9133 Modified MOSFET symbol! 
] Pulse Source Current | | showing the integral 
(Body Diode) (3) a ee eee reverse P-N junction rectifier 


IRFO530/ARFP91 30/IRF9130 


, IRF9531/IRFP91 31 /IRF9131 
SM y 
IRF9532/IRFP91 32/IRF9132 


IRF9533/IRFP9 1 33/IRF9133 | 


Diode Forward Voltage (2) | 
Vsp | IRF9530/IRFP9130/IRF9130 —}|— |-6.3 
IRF9531/ARFP9131/IRF9131 


IRF9532/IRFP9132/IRF9132 
L IRF9533/IRFP9 1 33/IRF9133 


A Tc=25°C, Is=—12A, Veg=OV. 


A Tc=25°C, ls=—10A, Vag=0V 


Reverse Recovery Time Tj=150°C, IF=—6.0A, dlr/dt=100A/puS 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


80ys Pulse Test 
-11V 4 


80us Pulse Test 
Vos>Ipion) X RDgion) Max. 


ip, DRAIN CURRENT (AMPERES) 


Ip, DRAIN CURRENT (AMPERES) 


0 -10 -20 -30 —40 -50 -60 0 =) —4 ~6 —8 ~10 -12 -14 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics Typical Transfer Characteristics 


‘SAMSUNG 8889 


IRF9530/9531/9532/9533 
IRFP9130/9131/9132/9133 | P-CHANNEL 
IRF9130/9131/9132/9133 | | POWER MOSFETS 


80ys Pulse Test all 


—25 


Barrie eit 
Sei RL SS 
ACK 


| 
AA 


IHN 
Nac: i See 
7 CT 10ms 


1M y° es 


Y 
| ASS 


Apu Ves= —6V 


_SaaSESene 


a1 


Ves=—-7V 


Ip, DRAIN CURRENT (AMPERES) 
tp, DRAIN CURRENT (AMPERES) 


— -4 -6 ~8 -10 ~12 -14 -16 -18 ~—20 10 -20 -50 -10 -20 -50 -100 -200 -—500 —1000 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics Maximum Safe Operating Area 


1. Duty Factor O=- 
a 


2. Per Unit Base=Ry=1.67Deg. CW. 
3. Taw-Te=Pom Zac (1) 


ZinscttWRinuc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


2 


t1. SQUARE WAVE PULSE DURATION (SECONDS) : 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


For IRF9530-3 And IRF9130-3 
SH See 
Baa 
111 am Lh 
ry 


\ YT | 


TEN 


N AY 


\ 
\ 


om" 


N 


1. Duty Factor =n 
, 


2. Per Unit Base=Ryyc=1.67Deg. C/W 
3. TarTo=Pow Zeuc (t) 


Zensct/Rtnsc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


ti. SQUARE WAVE PULSE DURATION (SECONDS) 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


For IRFP9130-3 
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IRF9530/9531/9532/9533 | 
IRFP9130/9131/9132/9133 P-CHANNEL 
IRF9130/9131/9132/9133 ' POWER MOSFETS 


—100p— 
80ys Pulse Test + — —50 
Vos>lovon) X Ros¢onymax g 
z ia 
% wi 
G & -20 
wi < 
a 5 -10 = 
uw ui a 
3 & a 
2 = Pool 
< B ~50 a 
9 z D/A 
a < A 
z @ -2.0 f, 
°o a 
z a 1.0 LE RIPEN. OST 
< w a SRS ae 
c > 7 
a w SS 
a = -0.5 
o g 
-0.2 
-01 pall Be 5 
0 -5 ~10 -15 —20 -25 -6 
ip, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 


Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 


1.25 


4.15 


o 
@ 
a 


Rips(on), DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


BVoss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 
(NORMALIZED) 


0.75 
-40 0 40 80 120 160 -40 0 40 ‘8006 120°—Cs«*160 
Ty, JUNCTION TEMPERATURE (°C) Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature 


1000 


[ 
Veg =0 

{=1MHz 
600 -—Ciss= Cgs+Cgd, Cds SHORTED 
Crss=Cgd | 


Cgs Cgd 
Cgs+Cgd 
=Cds + Cgd 


Coss= Cds+ 


C, CAPACITANCE (pF) 
on 
8 


Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 


0) ~ =10 — 20 - 30 - 40 ~50 0 8 16 24 32 40 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) ; Qg, TOTAL GATE CHARGE (nC) 
Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage 
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IRF9530/9531/9532/9533 arr v 
IRFP9130/9131/9132/9133 | P-CHANNEL _ 
IRF9130/9131/9132/9133 _ POWER MOSFETS 


15 
oY Rosin, MEASURED WITH CURRENT PULSE OF a | 
3 2.0us DURATION INITIAL T;=25°C (HEATING 
ro) EFFECT OF 2.0us PULSE !S MINIMAL) 
fas + 12 +— + 4. = 
3 Pa 
z rf 
< v4 t + 
a a 
H = 
# < -9 | ace 
F3 3 
fo) 
Pf iw to tT 
re) ir 
ce > 
4 o -6 + tT r= 
9 z 
® gz | 
e x 4. mt 
é é 
= ~  =3 Tt 
(=) 
8 
8 4 
a 
) -8 -16 —24 —32 —40 25 50 75 100 125 150 
Ip, DRAIN CURRENT (AMPERES) Ta, AMBIENT TEMPERATURE (°C) 
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature 


80 
70 
a 
re 60 
C9 
= 
z 50 
re) 
Z \ 
& 40 
g 
a 
& 30 
= 
re) 
a 
. 20 
o 
a 
10 
0 20 40 60 80 100 120 140 160 


Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 
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Electronics 


-IRF9540/9541/9542/9543 
IRFP9140/9141/9142/9143 
IRF9140/91 41/91 42/9143 


P-CHANNEL 
POWER MOSFETS 


FEATURES 


Lower Ros (on) 
Improved inductive ruggedness 
Fast switching times 


Lower input capacitance 
.Extended safe operating area 
Improved high temperature reliability 


PRODUCT SUMMARY 


Rugged polysilicon gate cell structure 


Part Number Vos Rpsion) Ip 
IRF9540/IRFP91 40/ 
eB | -100v| 0.20 | -19A 
IRF9541/IRFP9141/ | 
nape 6ov| 0.20 | -19A 
IRFOS42/IRFPI142/ | | oan | 16a 
IRF9142 
Pros aiREpOIaar || | T 
esas ~6ov} 0.30 | -15A 


MAXIMUM RATINGS 


IRF9540/9541/9542/9543 


TO-3P 


IRFP9140/9141/9142/9143 _| 
| To-3 


Notes: (1) Ty=25°C to 150°C 


(2) Pulse test: Pulse width<300us, Duty Cycle<2% 


(3) Repetitive rating: Pulse with limited by max. junction temperature 


& SAMSUNG 


Electronics 


IRF9540 IRF9541 IRF9542 IRF9543 
Characteristic IRFP9140 | IRFP9141 | IRFP9142 | IRFP9143 
IRF9140 IRF9141 IRF9142 IRF9143 
Drain-Source Voltage (1) 
Drain-Gate Voltage (Ras=1.OMM)(1) F Vper Vdc 
Gate-Source Voltage | Ves Vdc 
Continuous Drain Current Tc=25°C | Ip -19 -19 = 15 —15 Adc 
| Continuous Drain Current Tco=100°C Ip -12 -12 [ -10 —10 Adc 
| Drain Current—Pulsed (3) eae ~70 -70 | -60 ~60 Adc 
| Gate Current—Pulsed [ Iom 5 Adc 
Total Power Dissipation @ Tc=25°C Pp 125 Watts 
Derate above 25°C 1.0 W/°C 
Operating and Storage [ = é 
| Junction Temperature Range Ty, Tstg pele ted 3 
Maximum Lead Temp. for Soldering t 300 [ 
Purposes, 1/8” from case for 5 seconds c 
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IRF9540/9541/9542/9543 | 
IRFP91 40/91 41/9142/9143 P-CHANNEL — 
IRF9140/91 41/91 42/9143 | POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


| Symbol | Characteristic min | Typ | Max | Units Test Conditions 


Drain-Source Breakdown Voltage 
IRF9540/IRF9140/IRF9140 
IRF9542/IRFP9142/IRF9142 


IRF9541/IRFP9141/IRF9141 
IRF9543/IRFP91 43/IRF9143 


Gate Threshold Voltage 


Ves=O0V 


Ip=—250yuA 


Vos=Ves, lp>=—250pA 
Ves=—20V 
Ves= 20V 
Vos=Max. Rating Ves=OV 
Vos=Max. RatingX0.8, Ves=OV, Tc =125°C 


Gate-Source Leakage Forward 


| loss Gate-Source Leakage Reverse 


Zero Gate Voltage 
Drain Current 


On-State Drain-Source Current (2) 
IRF9540/IRFP91 40/RF9140 
IRF9543/IRFP91 43/IRF91 43 


IRF9544/IRFP91 44 /IRF9141 15 A 
IRF9543/IRFP9143/IRF9143 


Static Drain-Source On-State 
Resistance (2) 0.2 a 
IRF9540/IRFP91 40/IRF9140 : 
IRF9542/IRFP9142/ARF9142 
IRF9541/IRFP9141/IRF9141 
IRF9543/IRFP91 43/IRF9143 
| ote | Forward Transconductance (2) _| Forward Transconductance (2) este Vos<—50V, Ip=—10A 
Input Capacitance 


es_| Input Capacitance | — |1860| — | 
Output Capacitance 240 | — | pF | 
Crss Reverse Transfer Capacitance 120] — pF 


Vps>!pion)XRpsionmax, Veg=—10V 


Ves=—10V, Ilp=—10A 


Ves=OV, Vos=—25V, f=1.0MHz 


Turn-On Delay Time 


Vpp=0.5BVoss, ID=—10A, Zo=4.70 
(MOSFET switching times are essentially 
independent of operating temperature) 


Rise Time 


Fall Time 


Total Gate Charge 
(Gate-Source Plus Gate-Drain) 


Ves=—15V, Ip>=—24A, Vps=0.8 Max. Rating 
(Gate charge is essentially independent of 
operating temperature.) 


[Cres 
| aon _| 
Paes 
| tao | Turn-Off Delay Time 
jo | 
—2e_jSaeouce Gree 


Gate-Source Charge 


Gate-Drain (‘Miller’) Charge |= {| — | 60 [xc | 


TiEAMAL RESISTANCE 


| Symbol | __ Characteristic |__| rasan | IRF9540-3 | IRFPO140-3 | IRF9140-3 [Unit | 
‘ Mounting surface flat, 
Junction-to-Ambient Gitme ae tae ae ew Free Air Operation 


Notes: (1) Tj=25°C to 150°C 
(2) Pulse test: Pulse width<300ys, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 
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IRF9540/9541/9542/9543 | 
IRFP9140/9141/9142/9143 P-CHANNEL — 
IRF9140/9141/91 42/9143 POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


| Symbol Characteristic [min | Typ | Max | Units Test Conditions 


Continuous Source Current 
(Body Diode) 

IRF9540/IRFP91 40/IRF9140 
IRF9541/IRFP9141/IRF9141 


IRF9542/IRFP9142/IRF9142 
IRF9543/IRFP91 43/IRF9143 


Modified MOSFET symbol D 
showing the integrai 


reverse P-N junction rectifier 


Pulse Source Current 
(Body Diode) (3) 

IRF9540/IRFP9140/IRF9140 
IRF9541/IRFP9141/IRF9141 


IRF9542/IRFP91 42/IRF9142 
IRF9543/IRFP9143/IRF9143 


Diode Forward Voltage (2) 
Vsp | IRF9540/IRFP9140/IRF9140 
IRF9541/IRFP91 41/IRF91 41 
IRF9542/IRFP91 42/IRF91 42 See ts 
IRF9543/IRFP9143/IRF9143 oper TOMAS Gers Were y Geos 


| tr | Reverse Recovery Time |—]|170| — | ns | T=150°C, Ip=-19A, dip/dt=100A/yS 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 
' (3) Repetitive rating: Pulse with limited by max. junction temperature 


Tc=25°C, Ils=—19A, Vas=0V 


vnc vee 
ae 


A/a 


Ip, DRAIN CURRENT (AMPERES) 
ip, DRAIN CURRENT (AMPERES) 


J 


0 -10 ~20 -30 -40 -50 —60 : 0 ~2 —4 -6 -8 -10 -12 —14 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 


Typical Output Characteristics Typical Transfer Characteristics 


& SAMSUNG a 


IRF9540/9541/9542/9543 | | = 
IRFP9140/9141/9142/9143 P-CHANNEL | 
IRF9140/9141/9142/9143 © POWER MOSFETS 


To=25°CH Ht 


to, DRAIN CURRENT (AMPERES) 
lp, DRAIN CURRENT (AMPERES) 


Fc (A ERNE DERE] EG FP RE ET) —0.5 


r| 
JA eee 


Rinuc = 1.67 K/W J 
SINGLE PULSE l_| 


-1.0 
0 -2 ~4 ~6 -8 -10 -12 -14 -16 -18 -—20 -0.1 -2.0 -5.0 -10 -20 -50 -—100 —200 ~500-1000 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics Maximum Safe Operating Area 


a «a inn 


A 
> ls 


WH 


1. Duty Factor. o=2 
oF 


2. Per Unit Base=Ryic=1.0 Deg. CW. 
tT 3. Tw To=Pom Zmac (t). 3 


Zmnactt¥Rinuc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


2 5 B 10 
tt, SQUARE WAVE PULSE DURATION (SECONDS) 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


For IRF9540-3 And IRF9140-3 


1. Duty Factor. D=t 
2 


2. Per Unit Base=Rayc=1.0 Deg. CW 
3. Tw-To=Pom Zeuc (0. 


ZinscltRinuc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


“105 5 10“ 2 5 10° 2 5 107 2 5 10"' 2 5 1 2 5 10 


t1. SQUARE WAVE PULSE DURATION (SECONDS) 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


For IRFP9140-3 
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IRF9540/9541/9542/9543 
IRFP9140/9141/9142/9143 P-CHANNEL 
IRF91 40/91 41/91 42/9143 POWER MOSFETS 


gfs, TRANSCONDUCTANCE (SIEMENS) 


lor, REVERSE DRAIN CURRENT (AMPERES) 


i) —10 —20 -30 —40 -50 0 =1 -2 -3 -4 —5 -6 
Ip, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 


Ros (on), DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


BVoss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 
(NORMALIZED) 


~40 0 * 40 80 120 160 —40 0 40 80 120 160 
Ty, JUNCTION TEMPERATURE (°C) Ty, JUNCTION TEMPERATURE (°C) | 
Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature 


Ves=0 

f=1MHz 
Ciss=Cgs+Cgd, Cds SHORTED 
Crss=Cgd 


Cgs Cgd 
Cgs+Cgd | 


Cgss=Cds+ 


C, CAPACITANCE (pF) 


Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 


0 20 40 60 80 100 


Qg, TOTAL GATE CHARGE (nC) 
Vps, ORAIN-TO-SOURCE VOLTAGE (VOLTS) . 9 
Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage 
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IRF9540/9541/9542/9543 te ee 
IRFP9140/9141/9142/9143 - P-CHANNEL 
IRF9140/9141/9142/9143 POWER MOSFETS 


Rosien) MEASURED WITH CURRENT 
PULSE OF 2.0us DURATION. INITIAL 
Ty=25°C (HEATING EFFECT OF 
2.0us PULSE IS MINIMAL) 


Ip, DRAIN CURRENT (AMPERES) 


Roston DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


Oo -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 25 50 75 100 125 150 
Ip, DRAIN CURRENT (AMPERES) Ta, AMBIENT TEMPERATURE (°C) 
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature 


Pp, POWER DISSIPATION (WATTS) 


0 20 40 60 80 100 120 140 160 


Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 
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| P-CHANNEL 
IRF9610/9611/9612/9613 POWER MOSFETS 


FEATURES 


Lower Rps (ON) 

Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


IRF96 10/961 1/961 2/9613 


PRODUCT SUMMARY 


Part Number 
IRF9610 


IRF961 1 


IRF9612 


IRF9613 


MAXIMUM RATINGS 


Characteristic | Symbol | IRF9610 | IRF9611 | IRF9612 | IRF9613 | Unit _| 
Drain-Source Voltage (1) -—200 —150 —200 -—150 Vde 
Drain-Gate Voltage (Ras=1.0MQ)(1) —150 —200 —150 Vde | 
Gate-Source Voltage +20 Vde 

| Continuous Drain Current Tc=25°C —1.5 —1.5 Adc 
Continuous Drain Current Tc=100°C Ip -1.0 -1.0 -0.9 -0.9 Adc 
Drain Current—Pulsed (3) lom ~7.0 -7.0 | -6.0 -6.0 |. Ade 
Gate Current—Pulsed lam +1.5 Adc | 
Total Power Dissipation @ Tc=25°C Pp 20 Watts 
Derate above 25°C geil 0.16 wiec 
Se ncten toneeiG Range Ty, Tstg ~55 to 150 °C 
Tpuipeuss 4/6" case ere easaest Te 300 "C 


Notes: (1) Ty=25°C to 150°C 
(2). Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


@ SAMSUNG _ . 


P-CHANNEL 
IRF9610/961 1/961 2/9613 POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (1-=25°C unless otherwise specified) 


| Symbol Characteristic [Min | Typ | Max |Units| Test Conditions a 
Drain-Source Breakdown Voltage 
Be weaorones [| ~ | ~ | v [veroy 
p=— mt 
inF9611/9613 |-150| — | — | v | 
Vesith) | Gate Threshold Voltage beet | gt. VE | Vos=Ves, Ib=—250yA 


|less_| Gate-Source Leakage Forward | —_ 
| toss_| 


Zero Gate Voltage =Max. Rating Ves=O0V 
Drain Current 


Static Drain-Source On-State 
Resistance (2) . IRF9610/9611 
IRF9612/9613 
C. 


g Forward Transconductance (2) Vps <—50V, Ibp=—-0.9A 
0! 
Lf 


fs 
Output Capacitance Vos=0V, Vos=—25V, f=1.0MHz 
Reverse Transfer Capacitance 
Turn-On Delay Time 
aera ee 
‘9 


| [Risetime | = (MOSFET switching times are essentially 
| tayo | Turn-Off Delay Time independent of operating temperature) 
= el Fall Time 


Total Gate Charge 
(Gate-Source Plus Gate-Drain) Ves=—15V, lp>=—4.0A, Vos=0.8 Max. Rating 
Gate-Source Charge (Gate charge is essentially independent of 
operating temperature.) 
Qga | Gate-Drain (“Miller”) Charge 


THERMAL RESISTANCE 


Rose [etoniocase «| 
Ffnce [asetoSine | 
a 


=Teafew>OSOS™S~SCSY 

= [ew | wouning sarace fat, enooth and greased | 
Junction-to-Ambient [80 |KIW | Free Air Operation 
Notes: (1) Ty=25°C to 150°C 


(2) Pulse test: Pulse width<300us, Duty: Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 


& SAMSUNG _ 370 


IRF9610/9611/9612/9613 


P-CHANNEL 
POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Continuous Source Current 
(Body Diode) IRF9610/961 1 


Symbol Characteristic [Min | Typ | Max |Units 


IRF96 12/9613 


| Pulse Source Current 
(Body Diode)(3) IRF9610/9611 


IRF961 2/9613 


Test Conditions 


Modified MOSFET 
showing the integral 
reverse P-N junction rectifier 


Diode Forward Voltage (2) 
IRF9610/9611 


IRF9612/9613 


Tc=25°C, Is5=—1.75A, Vas=0V 


Tc=25°C, Is=—1.5A, Ves=OV 


Reverse Recovery Time 


Tj=150°C, lF=—3.0A, die/dt=100A/uS 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


Ip, DRAIN CURRENT (AMPERES) 


Ip, ORAIN CURRENT (AMPERES) 


80us Pulse Test 
+ 


Ves= —8V 


Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics 


IL 
- 


| 
wo 


0 -2 -4 ~6 -8 -10 -12 —14 -16 -18 —20 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics 


Ip, DRAIN CURRENT (AMPERES) 


Ip, DRAIN CURRENT (AMPERES) 


80yus Pulse Test 
Vos>loyon) X RDsfon) Max. 


—2 —4 -6 -8 -10..-12 -14 
Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Transfer Characteristics 


oo 
SR 
a me at 


2 5 10 20 50 .100 200 - 500 1000 
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Maximum Safe Operating Area 
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| | P-CHANNEL 
IRF9610/9611/9612/9613 _ POWER MOSFETS 


yee 


1. Duty Factor. O= 

. 2 
2 Per Unit Base=Rpx =6 4 Deg C/W 
3. Ta-Te=Pom Zmuc (th 


Zinactt!Rinsc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


10°5 5 10~ 10°' 2 5 107 2 5 10° 2 5 1 2 5 10 


t1. SQUARE WAVE PULSE DURATION (SECONDS) ; 
Maximum Effective Transient Thermal impedance Junction- to-Case Vs. Pulse Duration 


Ons Pulse Test 
Vps>lpyon) X Rosonjmax. 


t 


| 


gts, TRANSCONDUCTANCE (SIEMENS) 
lpr, REVERSE DRAIN CURRENT (AMPERES) 


0 =1 -2 =3 —4 —5 . “0 -1 -2 -3 -4 -5 -6 -7 -8 ~9 -10 —11 -12 
; |p, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 


Ros(on), DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


BVpss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 
(NORMALIZED) 


—40 I) 40 80 120 160 -40 i) 40 80 120 160 
Ty, JUNCTION TEMPERATURE (°C) Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature : Normalized On-Resistance Vs. Temperature 
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Electronics 


P-CHANNEL 
IRF9610/9611/9612/9613 POWER MOSFETS 


500 
1 Vos= 0 
f=1MHz | 

Ciss= Cgs + Cgd, Cds SHO! a 
400 +--+. Crss = Cgd 2 
Coss= Cds+ £98 Cod = 
Cgs+Cgd Ww 
& =Cds +Cgd 2 
w 300 J 
2 Ciss $ 
< w 
= ° 
[s) « 
: 3 
< 200 a 
G re) 
re) e 
w 
< 
oS 
100 GB 
3G 
> 


Q -10 —20 -30 —40 -50 0 2 4 6 8 10 


Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) ; Qg, TOTAL GATE CHARGE (nC) 
Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage 


IRF9612.3 


Rosion) MEASURED WITH CURRENT PULSE OF 
2.0us, DURATION INITIAL Tj25°C (HEATING 
EFFECT OF 2.0us PULSE IS MINIMAL) 


Ip, ORAIN CURRENT (AMPERES) 


Ros (on DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


0 -1 -2 -3 -4 -5 -6 -7 -8 -9 ~10 25 50 75 100 125. 150 
Ip, DRAIN CURRENT (AMPERES) Ta, AMBIENT TEMPERATURE (°C) 
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature 


Pp, POWER DISSIPATION (WATTS) 


0 20 40 60 80 100 #120 140 160 


Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 
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Electronics 


IRF9620/9621/9622/9623 


IRFP9220/9221/9222/9223 | | P-CHANNEL 
IRF9220/9221 1922219223 POWER MOSFETS 
FEATURES 


Lower Ros (on) 

Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


PRODUCT SUMMARY 


Part Number 


IRF9620/IRFP9220/ 
IRF9220 eo0y 
IRF9621/IRFP9221/ 

IRF9221 150v 


IRF9622/IRFP9222/ 


IRF9222 { oe eee pees 
IRFO623/IRFP9223/ |_| 4, 
IRF9223 


IRF9220/9221/9222/9223 


MAXIMUM RATINGS 


: IRF9620 IRF9621 IRF9622 IRF9623 
Characteristics IRFP9220 IRFP9221 IRFP9222 IRFP9223 
IRF9220 IRF9221 IRF9222 IRF9223 
Drain-Source Voltage (1 ) Voss -200 -—150 —200 -—150 Vdc 
| _Drain-Gate Voltage (Ras=1.0MQ)(1) VpcrR -—200 —-150 —200 —150 Vdc 
| Gate-Source Voltage : Vas +20 Vdc 
Continuous Drain Current Tc=25°C Ip -3.5 -3.5 —3.0 -3.0 Adc 
Continuous Drain Current Tc=100°C Ip -2.0 —2.0 —-1.5 -1.5 Adc 
, ; ; 1 t 
Drain Current—Pulsed (3) lpm ot eel ee -12 -12 Adc 
Gate Current—Pulsed lam +1.5 Adc 
Total Power Dissipation @ Tc=25°C Pp 40 Watts 
Derate above 25°C 0.32 w/°C 


Operating and Storage 

| __ Junction to Case 

Maximum Lead Temp. for Soldering 
Purposes, 1/8” from case for 5 seconds 

Notes: (1) Ty=25°C to 150°C 

-(2) Pulse test: Pulse width<300us, Duty Cycle<2% 

(3) Repetitive rating: Pulse with limited by max. junction temperature 


Ty, Tstg —55 to 150 °C 


TL 300 °C 


ce SAMSUNG | | . 374 


Electronics: 


IRF9620/9621/9622/9623 | 
IRFP9220/9221/9222/9223 P-CHANNEL 
IRF9220/9221/9222/9223 POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless Seas specified) 


Symbol] ___Gharcteate [Min] Typ| Max [Unts| Test Gonaton 


Drain-Source Breakdown Voltage 
IRF9620/IRFP9220/IRF9220 ~200 
IRF9622/IRFP9222/IRF9222 


IRF9621/IRFP9221/IRF9221 
IRF9623/IRFP9223/IRF9223 


Vesith) | Gate Threshold Voltage 


Ves=0V 
BVoss se 


Ipb=—250yuA 


Vos=Ves, IpD=— 250yA 
Ves=—20V 

Ves=20V 

Vps=Max. Rating Ves=OV 
Vos=Max. RatingX0.8, Vas=OV, Tc=125°C 


lass | Gate-Source Leakage Forward _ 


lass | Gate-Source Leakage Reverse _ 


Zero Gate Voltage 
Drain Current = 


lpss 


On-State Drain-Source Current (2) 
IRF9620/IRFP9220/IRF9220 
aaa ee 


IRF9622/IRFP9222/IRF9222 
IRF9623/IRFP9223/IRF9223 


Static Drain-Source On-State 

Resistance (2) 

Rposion) | IRF9620/IRFP9220/IRF9220 
IRF9621/IRFP9221/IRF9221 


IRF9622/IRFP9222/IRF9222 
IRF9623/IRFP9223/IRF9223 


Ots Forward Transconductance (2) 


ID(on) Vps>lpion) X Rpsvon)max. Ves= -10V 


+ 


Ves=—10V, Ilp=—-1.5A 


Vps<—5O0V, Ilp=—-1.5A 


Ciss_ | Input Capacitance 


Coss | Output Capacitance Ves=O0V, Vops=—25V, f=1.0OMHz 


| Crss Reverse Transfer Capacitance 


+ Vpp=0.5BVpss, Ip=—-1.5A, Zo=5002 
(MOSFET switching times are essentially 
independent of operating temperature) 


taion) | Turn-On Delay Time 


tr Rise Time 


tajort) | Turn-Off Delay Time 


t Fall Time 


Total Gate Charge 
(Gate-Source Plus Gate-Drain) 


i Ves=—15V, Ilp=—4.0A, Vos=0.8 Max. Rating 


(Gate charge is essentially independent of 
operating temperature.) 


Qgs | Gate-Source Charge 
Qga | Gate-Drain (“Miller”) Charge 


THERMAL RESISTGNES 


Junction-to-Case 


Case-to-Sink 


smooth, and greased 


0.1 KW. Mounting surface flat, 


Junction-to-Ambient Free Air Operation 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 


SAMSUNG | is BE 


IRF9620/9621/9622/9623 
IRFP9220/9221/9222/9223 
IRF9220/9221/9222/9223 


P-CHANNEL 


POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Symbol Characteristic 


Continuous Source Current 
(Body Diode) 

Is IRF9620/IRFP9220/RF9220 -|—- 
IRF9621/ARFP9221 /IRF9221 


IRF9622/IRFP9222/IRF9222 


IRF9623/IRFP9223/IRF9223 { 
) 


Pulse Source Current(Body Diode)(3 
Ism IRF9620/IRFP9220/IRF9220 —-|- 
IRF9621/IRFP9221/IRF9221 


IRF9622/IRFP9222/IRF9222 | _ | 
IRF9623/IRFP9223/IRF9223 


Typ Units Test Conditions 


Modified MOSFET symbol _ D 
showing the integral G 


reverse P-N junction rectifier 


| 
Diode Forward Voltage (2) 
Vsp_ | IRF9620/IRFP9220/IRF9220 ~ | — 


IRF9621/IRFP9221/IRF9221 -} H 


IRF9622/IRFP9222/IRF9222 
IRF9O623/IRFP9223/IRF9223 


Tc=25°C, Ils=—3.5A, Veg=O0V 


Tc=25°C, Is=—3.0A, Ves=OV 


Reverse Recovery Time 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


ip, DRAIN CURRENT (AMPERES) 


Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics 


Ip, DRAIN CURRENT (AMPERES) 


80ys Pulse Test 
Vps>lpyon) X RD sor 


Tj=150°C, IF=—3.5A, dir/dt=100A/uS 


-2 -4 -6 -8 —10 12 -14 


Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Transfer Characteristics 


SAMSUNG 


376 


IRF9620/9621/9622/9623 
IRFP9220/9221/9222/9223 P-CHANNEL 
IRF9220/9221/9222/9223 POWER MOSFETS 


80yus Pulse Test 


Ip, DRAIN CURRENT (AMPERES) 
Ip, DRAIN CURRENT (AMPERES) 


0 -2 -4 -6 -8 -10 -12 -14 -16 -18 -20 -1.0 —20 -5.0 -10 -20 -50 -100-200 500 — 1000 
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics Maximum Safe Operating Area 


A 
iS 


4 


1. Duty Factor D=2. 
2 

2. Per Unit Base =Rinjc=3.12Deg. C/W 

3. Ty To=Pom Zmuc (t) 


ZinsctRinsc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


tt. SQUARE WAVE PULSE DURATION (SECONDS) ; 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


For IRF9620-3 And IRF9220-3 


1 Duty Factor O= 7 
2 


2 Per Unit Base=Rynyc=3.12Deg. CW Hl 
=f i: 3. Tyw-Te Pom Zac (t) 


10° 5 10“ 2 5 10° 2 5 107 2 5 10"' 2 5 Tye 2 5 10 


t1. SQUARE WAVE PULSE DURATION (SECONDS) ; 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


For IRFP9220-3 : 


2 SAMSUNG am 


Electronics 


ZnscltRihsc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


IRF9620/9621/9622/9623 , | oe 
IRFP9220/9221/9222/9223 _ - P*CHANNEL 
IRF9220/9221/9222/9223 POWER MOSFETS 


80ys Pulse Test 


gfs, TRANSCONDUCTANCE (SIEMENS) 
lor, REVERSE DRAIN CURRENT (AMPERES) 


o -1 -2 -3 -4 -5 -6 -7 -8 —9 -10 ‘9-1-2 -3 -4 -5 -6 -7 -8 -9 —10—-11 12 


Ip, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 


Ros (on), ORAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


BVoss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 
(NORMALIZED) 


-40 i) 40 80 120 160 —40 0 40 80 120 160 
Ty, JUNCTION TEMPERATURE (°C) | Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature 


Ciss= Cgs+Cgd, Cds SHORTED/ Crss=Cgd 

Cgs Cgd 
Cgs+Cgd 
=Cds + Cgd 


Coss= Cds+ 


C, CAPACITANCE (pF) 


Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 


0 4 8 "12 16 20 


Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) ; Qg, TOTAL GATE CHARGE (nC) 
Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage 


SAMSUNG | are 


IRF9620/9621/9622/9623 
IRFP9220/9221/9222/9223 P-CHANNEL 
IRF9220/9221/9222/9223 POWER MOSFETS 


Rpsgion) MEASURED WITH CURRENT PULSE OF 
2.0us DURATION. INITIAL Ty=25°C (HEATING 
EFFECT OF 2.0us PULSE IS MINIMAL) 

+ + 


| 
b 


a 


Ip, DRAIN CURRENT (AMPERES) 


Ros (on DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


0 -2 -4 -6 -8 -10 -12 -14 -16 -18 -20 25 50 75 100 125 150 
Ip, DRAIN CURRENT (AMPERES) Ta, AMBIENT TEMPERATURE (°C) 
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature 
40 
35 


Pp, POWER DISSIPATION (WATTS) 
x) 
is} 


5 N 


0 20 40 60 80 100 120 140 160 


Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 


& SAMSUNG | 28 


Electronics 


IRF9630/9631/9632/9633 Eee 
IRFP9230/9231/9232/9233 7 P-CHANNEL 
IRF9230/9231/9232/9233 POWER MOSFETS 


FEATURES | | TO-220 


Lower Ros (on) 

Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


PRODUCT SUMMARY 


Part Number 
IRF9630/IRFP9230/ 
IRF9230 

IRF9631/IRFP9231/ 
IRF9231 
IRF9632/IRFP9232/ 
IRF9232 


IRF9633/IRFP9233/ 
IRF9233 


IRF9230/9231/9232/9233 


MAXIMUM RATINGS 


IRF9630 IRF9631 IRF9632 IRF9633 
Characteristic IRF9230 IRF9231 IRFP9232 | IRFP9233 Unit 
IRF9230 IRF9231 IRF9232 IRF9233 
Drain-Source Voltage (1) Vdc 
Drain-Gate Voltage (Ras=1.0M0M)(1) VoaR Vde 
Gate-Source Voltage Ves Vdc 
Continuous Drain Current Tc=25°C Ip Adc 
| Continuous Drain Current Tc=100°C Ip Adc 
Drain Current—Pulsed (3) ~ Ip Adc 
Gate Current—Pulsed [ lem Adc 
Total Power Dissipation @ Tc=25°C Pp 75 Watts 
|_Derate above 25°C 0.6 W/°C 
likean terpenes Range Ty, Tstg spouted | = 
n Biiesees is oh ee iene TL 08 io 


Notes: (1) Ty=25°C to 150°C 
(2) Puise test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


& SAMSUNG i. . 


" Electronics 


IRF9630/9631/9632/9633 
IRFP9230/9231/9232/9233 P-CHANNEL 
IRF9230/9231/9232/9233 POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


Symbol Characteristic - Min | Typ | Max [Units Test Conditions 


Drain-Source Breakdown Voltage 


IRF9630/IRFP9230/IRF9230 200} — yi) Yes=ow 
IRF9632/IRFP9232/IRF9232 
BVoss Ilp=—250pA 
IRF9631/IRFP9231/IRF9231 -150 
IRF9633/IRFP9233/IRF9233 
Vesith) | Gate Threshold Voltage 2.0 | Vos=Ves, Ib=-250yA 
lass Gate-Source Leakage Forward = Ves=—20V 
lass' | Gate-Source Leakage Reverse — Ves= 20V 


Vps=Max. Rating Ves=0V 
Vps=Max. RatingX0.8, Ves=OV, Tc=125°C 


Zero Gate Voltage 
Drain Current = 


Ipss 


On-State Drain-Source Current (2) 
IRF9630/IRFP9230/IRF9230 -6.5 
IRF9631/IRFP9231/IRF9231 


Vps>lp(on) X Rosionymax, Vas==— 1 OV 


ID(on) 
IRF9632/IRFP9232/IRF9232 55 , 
IRF9633/IRFP9233/IRF9233 ' 
Static Drain-Source On-State : 
Resistance (2) = ae 
Rosion) | ipFg630/IRFP9230/IRF9230 = Vess=1QVelbpeo sn 
IRF9631 /IRFP9231/IRF9231 
IRF9632/IRFP9232/IRF9232 2 12 
IRF9633/IRFP9233/IRF9233 
gis | Forward Transconductance (2) | 2.2 == Vps<—5O0V, Ip=—3.5A 
Ciss Input Capacitance — |812 
Coss | Output Capacitance — |318 Ves=O0V, Vos=—25V, f=1.0MHz 
Crss Reverse Transfer Capacitance — 172.6 
ta(on) Turn-On Delay Time 50 
Vpp= 0.5BVpss, Ip= ~-3.5A, Zo=500, 
tr Rise Time Sea (MOSFET switching times are essentially 
tao) | Turn-Off Delay Time =| 400 | me independent of operating temperature) 
t Fall Time _ 
|_| 0 | ns | 
Q Total Gate Charge = 45 nc 
2 (Gate-Source Plus Gate-Drain) Ves=—15V, Ilp=—8.0A, Vos=0.8 Max. Rating 
| aac | Gate-Source Charge i 20 | nc (Gate charge is essentially independent of 
operating temperature.) 
bs Glog: | Gate-Drain (‘‘Miller”) Charge —_ 25 n 


THERMAL RESISTANCE : 


Symbol Characteristic _ IRF9630-3 | IRFP9230-3 eee 
ow | Mounting surface flat, 


Rthuc Junction-to-Case 1.67 1.67 ro 
rel ot |x smooth, and greased 
Junction-to-Ambient 


Notes: (1) Ty=25°C to 150°C 


(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 


& SAMSUNG | de 


Electronics 


Rincs Case-to-Sink 


IRF9630/9631/9632/9633 
IRFP9230/9231/9232/9233 P-CHANNEL 
IRF9230/9231/9232/9233 POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


| Symbol | Characteristic Min | Typ | Max | Units Test Conditions 


Continuous Source Current 
(Body Diode) 
IRF9630/IRFP9230/IRF9230 
IRF9631/IRFP9231/IRF9231 


IRF9632/IRFP9232/IRF9232 


IRF9633/IRFP9233/IRF9233 Modified MOSFET symboi 0 
‘| Pulse Source Current | showing the integral G 
(Body Diode) (3) reverse P-N junction rectifier Ss 


IRF9630/IRFP9230/IRF9230 
IRF9631 /IRFP9231 /IRF9231 


IRF9632/IRFP9232/IRF9232 
IRF9633/IRFP9233/IRF9233 


Ism 


Diode Forward Voltage (2) 
Vsp_ | IRF9630/IRFP9230/IRF9230 Shi 
IRF9631/IRFP9231/IRF9231 


IRF9632/IRFP9232/IRF9232 
IRF9633/IRFP9233/IRF9233 © 


Reverse Recovery Time Tj=150°C, IrF=—6.5A, dip/dt=100A/uS 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


A Tc=25°C, Is=—6.5A, Vaes=OV 


Tc=25°C, Ils=—5.5A, Vas=O0V 


80ys Pulse Test 


Ves= -9V 


Ip, DRAIN CURRENT (AMPERES) 
Ip, DRAIN CURRENT (AMPERES) 


ce) -20 —40 -60 — 80 -—100 -120 0 =2 —4 ~6 —8 -10 —12 ~14 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics Typical Transfer Characteristics 


¢ SAMSUNG 882 


IRF9630/9631/9632/9633 | 
IRFP9230/9231/9232/9233 P-CHANNEL 
IRF9230/9231/9232/9233 POWER MOSFETS 


a 
[——}] OPERATION IN THIS AREA IS LIMITED B 


a a 
—20 
ta = 
ae wa 
Ww a 
= Ss -10 
< : 
5 Z -5.0 FF 
uw [<4 
ac a 
[4 > 
> So -20 
Oo 
z 
= < 
< &-10 
= 
. a 
a) ae 
0:9 T,=150°C MAX. 
Rinse = 1.67 K/w + 
-0.2 SINGLE PULSE +— 
-0.4 
0 -5 -10 -15 -20 ~25 ~30 -35 -40 -—45 -50 -10-20 -50 -10 -20 -50 —100 —200 -500 —1000 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics Maximum Safe Operating Area 


° 
on 

Shbibmae 

Gann 


i) 


1. Duty Factor O=1 


2 
2. Per Unit Base=Ryjc=1.67Deg. C/W. 
3. Taw-To=Pom Zac {t) 


ZrnsclfRthsc. NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


10° 5 10° 2 5 10° 2 5 10° 2 5 10°' 2 5 1 2 5 10 


. t1. SQUARE WAVE PULSE DURATION (SECONDS) ; 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


For IRF9630-3 And IRF9230-3 


[ 1. Duty Factor O= 
2 


2. Per Unit Base=Ryjc=1.67Deg. C/W. 
77 3. Tw To= Pom Zinc (t) 


Zthuct/Rihuc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


10° 2 5 10° ° 2 5 107 2 5 10° 2 5 1 2 5 10 
ti. SQUARE WAVE PULSE DURATION (SECONDS) ; 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


For IRFP9230-3 


& SAMSUNG 383 


Electronics 


IRF9630/9631/9632/9633 | | 
IRFP9230/9231/9232/9233 P-CHANNEL 
IRF9230/9231/9232/9233 | POWER MOSFETS 


-1.0-— 


eel a. 
a | 

i ; 

a 
Rta 4 

Tco= 25°C 
HERRERA 
0 ~-2 -4 -6 -8 -10 -12 -14 -16 -18 -—20 


Ip, DRAIN CURRENT (AMPERES) SOURCE-TO-DRAIN VOLTAGE ee 
Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 


gfs, TRANSCONDUCTANCE (SIEMENS) 


lpr, REVERSE DRAIN CURRENT (AMPERES) 
os 
o 
ul 
t 


| 
° 
i 


-0.1 


4.15 


— 
i=] 
on 


° 
re) 
oO 


° 
& 
a 


Rosion), DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


BVpss. DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 
(NORMALIZED) 


0.75 ; 
-40 0 40 80 120 160 -40 120 160 
Ty, JUNCTION TEMPERATURE (°C) oy shen fiipesa URE (°C) 
Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature 


Ves = 0 
{=1MHz | 
Ciss= Cgs+Cgd, Cds SHO! 
Crss=Cgd 


[Coss= Cds +L 98. Cot 
Cgs+C 


=Cds+Cgd 


C, CAPACITANCE (pF) 


Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 


0 —10 -20 —30 —40 —50 0 8 16 24 32 40 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) ; Qg, TOTAL GATE CHARGE (nC) 
Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage 


& SAMSUNG — a 


Electronics 


IRF9630/9631/9632/9633 
IRFP9230/9231/9232/9233 
IRF9230/9231/9232/9233 


P-CHANNEL 


POWER MOSFETS 


Rosion) MEASURED WITH CURRENT PULSE OF _| 
2.0us DURATION INITIAL Ty=25°C (HEATING 
EFFECT OF 2.0us PULSE {S MINIMAL) 

steed sbiebo peoeen 


| 


Rison) DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


0 -5 -10 -15 —20 —25 


Ip, DRAIN CURRENT (AMPERES) 
Typical On-Resistance Vs. Drain Current 


Pp, POWER DISSIPATION (WATTS) 


ie] 20 40 60 80 100 =120 140 160 


Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 


Ip, DRAIN CURRENT (AMPERES) 


25 50 75 100 425 150 


Ta, AMBIENT TEMPERATURE (°C) 
Maximum Drain Current Vs. Case Temperature 


@ SAMSUNG | 


385 


IRF9640/9641/9642/9643 | | 
IRFP9240/9241/9242/9243 P-CHANNEL 


IRF9240/9241/9242/9243 POWER MOSFETS 
FEATURES 


Lower Rps (on) 

‘Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


@eeeeeece¢#6e 


PRODUCT SUMMARY 


Part Number 


IRF9640/IRFP9240/ 
|_taFezdo —200V 


IRF9641 RFPa241/ | 
IRF9241 —150V 


IRF9642/IRFP9242/ 


IRF9242 -—200V |} 0.70 
IRFO643/IRFP9243/ | _ 150V 


IRF9243 


IRF9240/9241/9242/9243 


MAXIMUM RATINGS 


Characteristic mat 


DSS _ 
Gate-Source Voltage Ves +20 Vdc 


IRF9640 IRF9641 IRF9642 IRF9643 
IRFP9240 | IRFP9241 | IRFP9242 | IRFP9243 
IRF9240 IRF9241 IRF9242 IRF9243 


Drain-Source Voltage (1) ~—200 

Drain-Gate Voltage (Res= 1.0M)(1) Vocr | -200 | -150 | -200 | ~-150 | Vac 
Continuous Drain Current Tc=25°C Ip —11 —11 -9.0 -9.0 Adc 
Continuous Drain Current Tc=100°C Ip —7.0 -7.0 
Drain Current—Pulsed (3) lpm —44 —44 —36. —36 Adc 
Gate Current—Pulsed lam +1. Adc 
Total Power Dissipation @ Tc=25°C Le | . 125 Watts 
Derate above 25°C 1.0 W/°C 


Operating and Storage 
Junction Temperature Range 


Ty, Tstg —55 to 150 °C 


Maximum Lead Temp. for Soldering ‘ 
Purposes, 1/8" from case for 5 seconds Te eo 
Notes: (1) Ty=25°C to 150°C 


(2) Pulse test: Pulse width<300ys, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


SAMSUNG ~ 208 


Electronics 


IRF9640/9641/9642/9643 
IRFP9240/9241/9242/9243 P-CHANNEL 
IRF9240/9241/9242/9243 POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (1-=25°C unless otherwise ‘specified) 


Symbol Characteristic Min | Typ | Max |Units Test Conditions 


Drain-Source Breakdown Voltage 


IRFO640/IRFP9240/IRF9240 y_ | Yes=ov 
BY IRF9642/IRFP9242/IRF9242 or 
Dss p> i. 
IRF9641 /IRFP9241/IRF9241 _ V 
IRF9643/IRFP9243/IRF9243 
| Vesitn) Gate Threshold Voltage V_ | Vos=Ves, Ip=—- 250A 
Iass_ | Gate-Source Leakage Forward = nA | Ves=—20V | 
lass pe. -Source Leakage Reverse —100| nA | Ves=20V 
Zero Gate Voltage #A | Vos=Max. Rating Ves=0V 
loss = 
Drain Current 1000] vA | Vps=Max. RatingX0.8, Ves=OV, To=125°C| 
ale —— , 
On-State Drain-Source Current (2) | 
IRFO640/IRFP9240/IRF9240 A Vps>Ip(on)XRps(onMax, Veg= — 10V 
' IRF9641 /IRFP9241/IRF9241 
D(on) 
IRF9642/IRFP9242/IRF9242 A 
IRFO643/IRFP9243/IRF9243 : _ 
Static Drain-Source On-State 
Resistance (2) 
10} Ves=—10V, Ilp=—-6.0A 
Roster) | ipF-9640/IRFP9240 /IRF9240 7 : 
IRF9642/IRFP924 1/IRF9241 
IRF9642/IRFP9242/IRF9242 Q 
IRF9643/IRFP9243/IRF9243 
Ofs Forward Transconductance (2) Vpos<—50V, Ip=—-6.0A 
Ciss | Input Capacitance pF | 
| Coss | Output Capacitance pF | Ves=OV, Vps=—25V, f=1.0MHz 
Crss | Reverse Transfer Capacitance pF i 
t Turn-On Delay Time ns 
a8 ul | Vpp= 0.5BVpss, lo=—6.0A, Zo=4.7.0 
tr Rise Time Ie ns | (MOSFET switching times are essentially 
| taomy | Turn-Off Delay Time ns | independent of operating temperature) 
tr Fall Time ns 
Total Gate Charge | [ 
nc . 
Qs | (Gate-Source Plus Gate-Drain) Ves=—15V, lp=—22A, Vps=0.8 Max. Rating 
Qos Gate-Source Charge nc (Gate charge is essentially independent of 


operating temperature.) 


Qga | Gate-Drain (‘‘Miller”) Charge 


THERMAL RESISTANCE 


IRF9240-3 


Junction-to-Case 


Mounting surface flat, 
smooth, and greased 


Case-to-Sink 


Junction-to-Ambient Free Air Operation 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300Qus, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 
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IRF9640/9641/9642/9643 
IRFP9240/9241/9242/9243 P-CHANNEL 
IRF9240/9241/9242/9243 POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Symbol Characteristic Min | Typ | Max [Units Test Conditions 


Continuous Source Current 
(Body Diode) ad) ea A 
IRF9640/IRFP9240/IRF9240 
IRF9641/IRFP9241/IRF9241 

9 | ‘ 


IRF9642/IRFP9242/IRF9242 
IRF9643/IRFP9243/IRF9243 


Pulse Source Current 

(Body Diode) (3) 
IRF9640/IRFP9240/IRF9240 
| IRF9641/IRFP9241/IRF924 1 


Ism ‘io 
IRF9642/IRFP9242/IRF9242 a — | ~36 A | 
- 1. 


Modified MOSFET symbol 
showing the integral 
reverse P-N junction rectifier 


IRF9643/IRFP9243/IRF9243 


Diode Forward Voltage (2) 
Vsp_ | IRF9640/IRFP9240/IRF9240 —|— |-46; A Tc=25°C, Is=—11A, Vas=O0V 
IRF9641/IRFP9241/IRF9241 te | 


| RF9642/IRFP9242/IRF9242 sige Gee _ 
| IRF9643/IRFP9243/IRF9243 zm aah eee ia Bs Meee R= = BANGS OY | 
tr Reverse Recovery Time — |270/ — ns | Tj=150°C, lp=—11A, dli-/dt=100A/uS 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300yus, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


80us Pulse Test 
80us Pulse Test 
Vps>lpion) X RDgon) MAX. 
oe stk 
2 a 
a Ww 
f 5 1 L 
z = 
= Ee 
a 2 
ia ul 
x ec 
Fs 5 
‘z z 
= a 
oO [4 
” {=} 
6 = 
2 Ss 
0 —20 -40 -60 _— 80 -100 —120 “ 0 -~2 ~4 -6 -8 -10 =42 a4 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics Typical Transfer Characteristics 
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IRF9640/9641/9642/9643 


IRFP9240/9241/9242/9243 P-CHANNEL 


IRF9240/9241/9242/9243 POWER MOSFETS 


—100 
Ous Pulse Test 
-50 
= ® _20 
a Fs 
i Ww 
& = -10 
= < 
[ed 
- oe 
Wu [4 
ec ec 
x 2 
2 © -20 
) 
z 
Zz z 
3 © -10 
Es 2 
é 3 T;=150°C MAX. 
0.5 [Rinse = 1.67 KW 
SINGLE PULSE 
0.2 
-04 
0 -2 -4 -~6 -8 -10 -—12 -14 -16.~—18 -20 -1.0 -20 -—5.0 -10 -20 -50 -100 —500 —1000 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics Maximum Safe Operating Area 


+ Duty Factor b= 
2 


i | H 2 Per Unit Base=Rrx=1.0 Deg C/W 
oat fal ls T i TT" 3 Ta Te =Pom Zac (t) 
10°° 2 5 10° 2 5 10°! 2 5 1 2 


t1. SQUARE WAVE PULSE DURATION (SECONDS) . 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


For IRF9640-3 And IRF9240-3 


Ztnscit¥Rtnuc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


\@ 


1. Duty Factor D=— 

a 
2 Per Unit Base=Ry,..=1.0 Deg. CW. 
3. Taw To =Pom Zinsc (t). 


Zinsct/Rihuc, NORMALIZED EFFECTIVE TRANSIENT 
; THERMAL IMPEDANCE (PER UNIT) 


5 10% 2 5 
t1. SQUARE WAVE PULSE DURATION (SECONDS) : 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 
For IRFP9240-3: 
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IRF9640/9641/9642/9643 
IRFP9240/9241/9242/9243 
IRF9240/9241/9242/9243 


P-CHANNEL 


POWER MOSFETS 


80us Pulse Test 


Vos>Ip(on) X Rogionymax 


gfs, TRANSCONDUCTANCE (SIEMENS) 
a 
lpr, REVERSE DRAIN CURRENT (AMPERES) 


) —2 -4 -6 -8 -10 -12 -14 -16 -18 -20 
Ip, DRAIN CURRENT (AMPERES) 
Typical Transcounductance Vs. Drain Current 


= 
ale 
ao 


° 
a 


(NORMALIZED) 


9° 
(rey 
a 


° 
@o 
uo 
Ros (on), DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


BVpss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 


0.75 
-40 0 40 80 120 160 


Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature 


boa 

Vos=0 | 

f=1MH2z 
| ~Ciss= Cgs+Cgd, Cds SHORTED 

Crss=Cgd {| —-_-} 

Cgs Cgd 
Cgs+Cgd | 
*=Cds + Cgd Ciss 


Coss= Cds+ 


C, CAPACITANCE (pF) 


Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 


0 -10 — 20 ~30 -40 -50 


Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Capacitance Vs. Drain to Source Voltage 


0 -1 -2 -3 —4 -5 —6 
Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Source—Drain Diode Forward Voltage 


—40 ) 40 80 120 160 
T,, JUNCTION TEMPERATURE (°C) 
Normalized On-Resistance Vs. Temperature 


0) 20 40 60 80 100 
Qg, TOTAL GATE CHARGE (nC) 
Typical Gate Charge Vs. Gate-To-Source Voltage 
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IRF9640/9641/9642/9643 
IRFP9240/9241/9242/9243 | _ _P-CHANNEL 
IRF9240/9241/9242/9243 POWER MOSFETS 


0.2 


a 
= 
x 
° 
mr 08 a 
z ra] 
Ves= — 20V « 
b Vag= —10V es wi 
a = 
we 06 T < 
z aad 
fe) a 
2 04 1. +} ro) 
z 
on Ss 
} Rosion) MEASURED WITH CURRENT PULSE OF < 
5 2.0us DURATION. INITIAL Tj= 25°C (HEATING Fa] 
= EFFECT OF 2.0us PULSE IS MINIMAL) a) 
3 
g 
[> aj 


0) 
0 -10 -20 -30 —40 —50 25 50 75 100 125 150 


Ip, DRAIN CURRENT (AMPERES) Ta, AMBIENT TEMPERATURE (°C) 
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature 


Pp, POWER DISSIPATION (WATTS) 
[ony 
o 


0 20 40 60 80 100 120 140 160 


Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 
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IRFR110/111 | | N-CHANNEL 
IRFU110/1114 POWER MOSFETS 


FEATURES 


Lower Ros (on) 

improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


PRODUCT SUMMARY 


| _PartNumber | Vos_| Rosion) | 'o 


IRFU1 10/111 


MAXIMUM nEUNGS 


__—__creesieriste_____| Spabol |_mepisonere | inravesaats | unit_| 
| Gate-Source wonece 

Conic Bia Cui TSSSSIE I et 4.7 Adc 
| Continuous Drain Current To=100°C |b 3.3 | Ade 
| Drain Current—Pulsed (3) | tw 7 Adc 


Gate Current—Pulsed 
Single Pulsed Avalanche Energy (4) 


Avalanche Current 4.7 A 
Total Power Dissipation @ Tc=25°C Watts 


Derate above 25°C 


Maximum Lead Temp. for Soldering Tr 
_ Purposes, 1/8” from case for 5 seconds 
Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


(4) L=0.91mH, Vaa=25V, Rg=250, Starting T=25°C 


Operating and Storage - 
Junction Temperature Range Ts, Tstg 55 to 150 
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IRFR110/111 
IRFU110/111 


N-CHANNEL 
POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


Symbol Characteristic Min | Typ | Max [Units| Test Conditions 
Drain-Source Breakdown Voltage _ 
IRFR110/U110 100 V_ | Ves=0V 
BVpss 
IRFR111/U111 80 Vs} Ip=250pA 
Vasith) | Gate Threshold Voltage 2.0 V Vos=Ves, lp=250pA 
Iass_ | Gate-Source Leakage Forward _ nA | Ves=20V 
lass | Gate-Source Leakage Reverse — nA | Ves=—20V 
Ingg_-| ZeTO Gate Voltage = HA | Vos=Max. Rating Ves=OV 
Drain Current _ uA | Vos=Max. RatingX0.8, Ves=OV, Tc=125°C 
Ipjon) | On-State Drain-Source Current (2) | 4.7 A_ | Vps>lp(on) X Rosionjmax. Vas = 10V 
Static Drain-Source On-State ; 
Ros(on) | Resistance (2) = Q | Ves=10V, ln=3.3A 
Ofs Forward Transconductance (2) 1.3 OD | Vos250V, Ip=3.3A 
Ciss Input Capacitance _ pF | 
Coss | Output Capacitance _ pF | Ves=OV, Vps=25V, f=1.0MHz 
Crss_| Reverse Transfer Capacitance — |. pF 
taion) | Turn-On Delay Time — | 7.6 Lat | ns | 
Vop=0.5BVpss, Ip=5.6A, Zo=4.70 
tr Rise Time — | 24 Ns _| (MOSFET switching times are essentially 
tajott) Turn-Off Delay Time — | 14 ns_ | independent of operating temperature) 
tr Fall Time 
Q Total Gate Charge 
2 (Gate-Source Plus Gate-Drain) Ves=10V, Ip=10A, Vps=0.8 Max. Rating — 
Qgs_| Gate-Source Charge (Gate charge is essentially independent of 
operating temperature. ) 
Qga Gate-Drain (‘Miller’) Charge 


THERMAL RESISTANCE 


Junction-to-Case 


Case-to-Sink 1. 


Junction-to-Ambient 


K/W 
K/W 


Mounting surface flat, smooth, and greased 


Notes: (1) Ty=25°C to 150°C 


7 


(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 


Free Air Operation 2 
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IRFR110/111 N-CHANNEL 
IRFU110/111 POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Sian issets_— wa [ns] Tet eos 


Continuous Source Current 
(Body Diode) 


“Modified MOSFET 
showing the integral 
reverse P-N junction rectifier 


Tc=25°C, Is=4.7A, Vas=OV 
Tj=150°C, Ir=5.6A, dir/dt=100A/uS 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300yus, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


80us Pulse Test —— 
oe pues Test Vos>lncon)XRosionMax 
a = 
w n 
iva Ww 
w c 
= a 
s z 
5 E 
é 2 
a Ww 
iva 4 
3 § 
2 ) 
z z 
F3 = 
é F 
0 10 20 30 40 50 60 0 1.5 3.0 4.5 6.0 75 9.0 10.5 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics Typical Transfer Characteristics 
8.0 
al 
80us Pulse Test 
64 = 
@ iA] 
vd c 
to a 
a, 
= = 
2 48 = 
5 
Ww 
ed 4 
4 
5 > 
2 ) 
z 32 z 
Z ee 
Ps 5 
6 s 
s N =H 
1.6 VA see HHS < 
f, Dc 
a ie vessel il ; 
ae ES EE ES ES A Oe 
0) 1 2 3 4 5 10 2 5 10 20. 50 100 200 65600 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) ; Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics : Maximum Safe Operating Area 
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Electronics 


IRFR110/111 
IRFU110/111 


N-CHANNEL 


POWER MOSFETS 


a 
{___} 1 SINGLE PULSE ser 
Pp THERMAL Tt 


— 


1. Duty Factor, p= 
2 


2. Per Unit Base=Rinic=6.4 Deg. C W. 


ZinsclO/Runic, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


1 3. Tuw-To=Ppm Zac {t). 


5 10° 2 


ti. SQUARE WAVE PULSE DURATION (SECONDS) 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


80ys Pulse Test 
Vos>lpjon)XRpsionyMax 


gfs, TRANSCONDUCTANCE (SIEMENS) 


0 08 16 24 32 40 48 56 64 72 8.0 
lp, DRAIN CURRENT (AMPERES) 
Typical Transcounductance Vs. Drain Current 


0.95 


BVpss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 
(NORMALIZED) 


-40 120 
Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature 


lor, REVERSE DRAIN CURRENT (AMPERES) 


Ros (on), DRAIN-TO-SOURCE ON RESISTANCE 
{NORMALIZED) 


“0 02 04 06 08 1012 14 16 18 2.0 2.2 24 


Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Source—Drain Diode Forward Voltage 


Ty, JUNCTION TEMPERATURE (°C) 
Normalized On-Resistance Vs. Temperature 
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IRFR110/111 | | - N-CHANNEL 
IRFU110/111 | POWER MOSFETS 


(se Oe 
we |i tE tty og 
400 a 
$ 
g 3 

Cgd 
§ Coss=Cds+298 O94 < 
W 300 Cgs+Cgd 3 
= &Cds+Cgd > 
8 
= 3 
200 

é 3 
: - 
° i 
< 
o 
100 3 
> 


0 10 20 30 40 50 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Qg, TOTAL GATE CHARGE (nC) 
Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage 


PULSE OF 2.0us DURATION INTIAL T)=25°C 
(HEATING EFECT OF 2.0us PULSE IS MINIMAL) 


Ip, DRAIN CURRENT (AMPERES) 


Ros on DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


0 
25 50 75 100 125 150 
; Ip, DRAIN CURRENT (AMPERES) Ta, AMBIENT TEMPERATURE (°C) 
Typical On-Resistance Vs. Drain Current. Maximum Drain Current Vs. Case Temperature 

32 

2 24 
- 
< 
= 
r+ 
fe} 
= 
a 

& 16 
g 
a 
ae 
[ey 
= 
2 

a. 
i=} 
a 

0 20. 40. 60 80. 100 120 1740 160 


Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 
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IRFR120/121 N-CHANNEL 
IRFU120/121 7 POWER MOSFETS 


FEATURES 


Lower Rps (on) 

Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


IRFR1 20/121 


PRODUCT SUMMARY 


| _PartNumber | Vos | Rosion | to 


IRFU120/121 


MAXIMUM RATINGS 
| Characteristic | Symbol | IRFRIZ0/IU120_— | IRFRI21/U121_ | Unit _ 


Drain-Source Voltage (1) 
Drain-Gate Voltage (Ras=1.0M0)(1) 
Gate-Source Voltage 
Continuous Drain Current Tc=25°C 
Continuous Drain Current Tc=100°C 
Drain Current—Pulsed (3) 
Gate Current—Pulsed 
Single Pulsed Avalanche Energy (4) 


Avalanche Current es dxge 4 . 

Total Power Dissipation @ Tc=25°C 42 Watts 

Derate above 25°C 0.33 W/°C 
Operating and Storage = are 

Junction Temperature Range Ty, Tstg ob:to 250 C 


Maximum Lead Temp. for Soldering é 
Purposes, 1/8” from case for 5 seconds 20M 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=0.64mH, Vag=25V, Re=25N, Starting T=25°C 


Electronics 
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IRFR120/121 N-CHANNEL 
~(RFU120/121 POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


Symbol Characteristic Min | Typ | Max | Units Test Conditions 
Drain-Source Breakdown Voltage = 
IRFR120/U120 Ant Vege ov 
BVoss : 
IRFR121/U121 80 Ip=250uA 
Vesith) | Gate Threshold Voitage 2.0 Vos=Ves, Ip=250pA 
less | Gate-Source Leakage Forward —_ Ves=20V 
lass | Gate-Source Leakage Reverse as | Ves= —-20V 


Vps=Max. Rating Ves=O0V 
Vps=Max. RatingX0.8, Ves=OV, Tc=125°C 


lsge Zero Gate Voltage (oe 
Drain Current nc! 


<| 
Ip(on) +| On-State Drain-Source Current (2) | 8.4 


Vps>lpo(on) X Rosionymax. Ves=10V 


Static Drain-Source On-State 


Roswon) Resistance (2) — | Vgs=10V, Ip=5.7A 
Cts Forward Transconductance (2) , 2:8 3.3 Vos250V, Ip=5.9A 
Ciss Input Capacitance — 

+ | 


Coss | Output Capacitance — Ves=OV, Vps=25V, f=1.0MHz 


Crss_ | Reverse Transfer Capacitance — 
taion) | Turn-On Delay Time = 
Vpp=0.5BVpss, Ip=9.2A, Zo=180 


tr Rise Time = (MOSFET switching times are essentially 


taotty | Turn-Off Delay Time aan independent of operating temperature) 
Seca Le ee aa) 
tt Fall Time _ 
Total Gate Charge 

Q —|97] 15 iC 

7 (Gate-Source Plus Gate-Drain) ” Ves=10V, Ip=9.2A, Vps=0.8 Max. Rating 
Q Gate-Sourse Charas | — 122/33 | nc | (Gate charge is essentially independent of 

gs g . : ; 


+ operating temperature.) 


Qga | Gate-Drain (‘Miller’) Charge — 12.3] 3.4 | nc 


THERMAL RESISTANCE 


Junction-to-Case 


Case-to-Sink 4 K/W | Mounting surface flat, smooth, and greased 


Junction-to-Ambient K/W | Free Air Operation 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 


& SAMSUNG | ss 


_ > Electronics 


IRFR120/121 _ N-CHANNEL 
IRFU120/121 POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Symbol Characteristic Min} Typ | Max [Units Test Conditions 
Is Continuous Source Current i eee A Modified MOSFET 
(Body Diode) ; : 
showing the integral 
Isu Pulse Source Current(Body Diode)(3)} — | — 34 A reverse P-N junction rectifier 


Vsp | Diode Forward Voltage (2)| — | 2s | Vv Tco=25°C, Is=8.4A, Vag=O0V 


ter Reverse Recovery Time ns | T)=150°C, Ir=9.2A, die/dt=100A/uS 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300yus, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


Ves=10V 
+ 
80us hi use Test | 80us Pulse Test 

a _ 
w HA] 
wi [o4 
a wi 
= = 
< < 
ie < 
Fa P 
id Ww 
ia x 
5 [<4 
S 3 
=z 

< z 
Z < 
a a 
z) 6 

0 10 20 30 40 50 60 0 2 6 8 10 12 14 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics Typical Transfer Characteristics 


80us Pulse Test 


Ip, DRAIN CURRENT (AMPERES) 


Ip, ORAIN CURRENT (AMPERES) 


) 1 2 3 4 5 1.0 2 5 10 20 50 100 200 500 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics Maximum Safe Operating Area 
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IRFR120/121 
IRFU1 20/121 


N-CHANNEL 


POWER MOSFETS 


THERMAL IMPEDANCE (PER UNIT) 


t 


an 1. Duty Factor. Cae 
sl PT 


2. Per Unit Base =Rmic=6.4 Deg. C W. 


3. Tune To=Pom Zac (t) 


ZinscttiRynsc, NORMALIZED EFFECTIVE TRANSIENT 


10° 2 


5 10"! 2 


t1. SQUARE WAVE PULSE DURATION (SECONDS) : 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


Vos>loyon) > Rosiony, max 
80ys Pulse Test 


gfs, TRANSCONDUCTANCE (SIEMENS) 


Ip, DRAIN CURRENT (AMPERES) 
Typical Transconductance Vs. Drain Current 


(NORMALIZED) 


BVoss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 


—40 oO 40 80 120 160 


Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature 


lon, REVERSE DRAIN CURRENT (AMPERES) 


Rosjon), DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


1 2 3 4 5 6 


Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Source—Drain Diode Forward Voltage 


Ty, JUNCTION TEMPERATURE (°C) 
Normalized On-Resistance Vs. Temperature 
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IRFR120/121 N-CHANNEL 
IRFU120/121 POWER MOSFETS 


CgsCgd 
Cgs+Cgd 
= Cds + Cad 


Coss=Cds+ 


eae fe 
Vos=80V, IRF 120,2 ee ee 
os : 2 
f Y 4GGn 
pt | | | | 
PSA a) seealeale sed 
Pease Se 
Aaa ee Ree ee 
0 10 20 30 40 50 a 7 ; “ 4 


20 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Qg, TOTAL GATE CHARGE (nC) 
Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage 


C, CAPACITANCE (pF) 


Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 


ior 


a 
= 
=x 
2 
a 8 
2 a 
< w 
e x 
an w 
7) a 
a = 
io <z 6 
FS 5 
7 [Ti 
o = 
2 
5 o 4 N 
2 z 
° = 
3 a 
z F 
= = 2 i 
a 
Z Rosion) MEASURED WITH CURRENT PULSE OF 
§ 2.Ous DURATION. INITIAL T,=25°C. (HEATING 
2 EFFECT OF 2.0yus PULSE IS MINIMAL) 
9 10 20. 30 40 50 25 50 75 700 125 150 
= 2 SOR DRAIN, CURRENT (AMPERES) Ta, AMBIENT TEMPERATURE (°C) 
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature 


48 
: PREECE 
36 ei NSS 


30 


24 


18 


12 


Pp, POWER DISSIPATION (WATTS) 


0 20 40 60 80 100 120 140 160 


Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 
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IRFR210/212 | N-CHANNEL 
IRFU210/212 POWER MOSFETS 


FEATURES 

Lower Ros (on) 

Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


PRODUCT SUMMARY 
—canarbet—_}_ Nos Rosen | 


IRFR210/U210 20ov | 1.59 | 2.70 | 
IRFR122/U212 200v | 2.49 


IRFU210/212 


MAXIMUM BAUnSS 


ee ae IRFR212/U212 Unit 
Drain-Source Voltage (1) | Voss | 200i 200 Vde 
Drain-Gate Voltage (Ras=1.OMQ)(1) 200 200 Vde 
Gate-Source Voltage +20 Vde 
Continuous Drain Current Tc=25°C 2.1 Adc 
Continuous Drain Current Tc=100°C Ib — 1.3 Adc 
Drain Current—Pulsed (3) lom 11 8.4 Adc 
Gate Current—Pulsed lam +1.5 _|_ Ade 
Single Pulsed Avalanche Energy (4) Eas 31 mJ 
Avalanche Current ls 
Total Power Dissipation @ Tc=25°C ie eee Watts 
Derate above 25°C Ww/°C 


Operating and Storage 

Junction Temperature Range 

Maximum Lead Temp. for Soldering 
Purposes, 1/8” from case for 5 seconds 
Notes: (1) Ty=25°C to 150°C 

(2) Pulse test: Pulse width<300yus, Duty Cycle<2% 

(3) Repetitive rating: Pulse with limited by max. junction. temperature 
(4) L=0.64mH, Vag=50V, Re=250, Starting T=25°C 


Ty, Tstg 


Te 


Le) 
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Electronics 


IRFR210/212 | N-CHANNEL 
IRFU210/212 POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (1.=25°C unless otherwise specified) 


Symbol Characteristic Min | Typ | Max |Units Test Conditions 
BVoss | Drain-Source Breakdown Voltage |200 Vos7 OV 
| Ip=250pA 
Vasith) | Gate Threshold Voltage a0} Vos=Ves, Ip>=250puA “i 
lass | Gate-Source Leakage Forward _ Vaes=20V 
lass | Gate-Source Leakage Reverse — Ves=— 20V 
logs | ZeTO Gate Voltage Vpos=Max. Rating Ves=OV 
Drain Current _ Vps=Max. RatingX0.8, Veg=OV, Tc=125°C 
On-State Drain-Source Current (2) 27 
IRFR210/U210 ; 
ID(on) Vos>lp(on) X Ros(on)max. Ves=10V 
| IRFR212/U212 2.1 


Static Drain-Source On-State 
Rpsion) | Resistance (2) = 
IRFR210/U210 | 


IRFR212/U212 _ 


Cts Forward Transconductance (2) 0.83 


Ves=10V, Ip=1.3A 


Vos250V, Ip=1.3A_ | 
Coss | Output Capacitance — Ves=OV, Vos=25V, f=1.0MHz 
Crss_| Reverse Transfer Capacitance _ 


tajon) | Turn-On Delay Time _ 


Vop=0.5BVpss, Ip=3.2A, Zo= 240 


tr Rise Time = (MOSFET switching times are essentially 
tajon) | Turn-Off Delay Time | — 1/17 | 26 | ngs | independent of operating temperature) 
tt Fall Time — | 20 | 30 ns 
Total Gate Charge —~1a41]47 /1ne 
(Gate-Source Plus Gate-Drain) Ves=10V, Ip>=3.2A, Vps=0.8 Max. Rating 
a Qgs_| Gate-Source Charge — 14.31/20 (Gate charge is essentially independent of 


i operating temperature.) 
Gate-Drain (‘Miller’) Charge — ces 


THERMAL RESISTANCE 


Junction-to-Case 


Case-to-Sink : K/W | Mounting surface flat, smooth, and greased 


Junction-to-Ambient K/W | Free Air Operation 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 
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IRFR210/212 | N-CHANNEL 
IRFU210/212 POWER MOSFETS 


_SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Symbol Characteristic _ | Min | Typ | Max | Units 


Continuous Source Current 
(Body Diode) 


Pulse Source Current(Body Diode)(3) 


Test Conditions 


Modified MOSFET - 
showing the integral 
A reverse P-N junction rectifier 


Ae ale 
Vv Tc=25°C, Is=2.7A, Vas=OV 
Tj= 150°C, IF=3.2A, die/dt=100A/puS 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


Diode Forward Voltage (2) 


Reverse Recovery Time 


“Ligeesior] TTT tT tT 
I —P>Veg=8V 
ie f=] 80us Pulse Test |e 80us Pulse Test 
ee ae oe eral 
a _ 
” 
b EERE é 
nd Ves=7V w 
= = 
< < 
= < 
Ff 5 
a Ww 
« c 
> 4 
o 3 
z 
2 z 
& 2 
2 a 
2 r=} 
SS 
0 10 20 30 40 50 60 ) 15 3.0 4.5 6.0 7.5 9.0 10.5 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics Typical Transfer Characteristics 
5.0 
80ys Pulse Test Re 
PC A 
a Ww 
a 
4 Md 
w = 
= < 
2 30 5 
5 wi 
w ec 
& 5 
5 .s) 
z 
z 20 g 
F 5 
) 6 
6 3 
1.0 
6 _ 50 30 70 5.0 10 2 6 10 20 50 100 200 500 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vos, ORAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics Maximum Safe Operating Area 
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Electronics 


IRFR210/212 N-CHANNEL 
IRFU210/212 POWER MOSFETS 


a 


t 
1. Duty Factor, O=_t 
4 Ny tb 
2. Per Unit Base=Rp, > =6.4 Deg. C W. 
3. Taw-Te=Pom Zinc (t). 


Zthsct/Rinsc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


“107 5 107 2 5 10° 2 5 107 2 5 10° 2 5 1 2 5 10 


ti, SQUARE WAVE PULSE DURATION (SECONDS) ; 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


107 
-—+ 

a 8 
a & 
na 
zZ 2 
= = ? 
é oe 
a 5 10--—+— 
Ww w eee hee | 
9 = ee 
z 5 5-_+_ 4 
E re) iy, 
8 z [If 
3 < | [ff 
z a 2 
: re 

wi 
Z g 1.0} — — 
4 2 -— FH — 
Z = st aa eas 
7 g i = eo 

ja ey. 
ol _H 


; lp, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 


Z| 


Rps (on), DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


eee 
lel 

ee 
ne 


BVpss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 
(NORMALIZED) 


40 80 : 161 


“=40 0 40 - 80 120 160 =40 0 120 0 
Ty, JUNCTION TEMPERATURE (°C) Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voitage Vs. Temperature Normalized On-Resistance Vs. Temperature 


@ SAMSUNG _— 


IRFR210/212 | | N-CHANNEL 
IRFU210/212 POWER MOSFETS 


a fa 
Ciss=Cgs+Cgd, Cds SHORTED 
Crss=Cgd 


Cgs Cod , 

Cgs+Cgd 
=Cds+Cgd 

_|. i 


Coss=Cds+ 


Vos=40V—4 
Vos=100V 
Vos=160V 


+t. a | 


C, CAPACITANCE (pF) 


Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 


0 2 4 6 8 10 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Qg, TOTAL GATE CHARGE (nC) 
Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage 

a 
= Rosen) MEASURED WITH CURRENT 
re} PULSE OF 2.0us DURATION 
w INTIAL Tj=25°C (HEATING EFECT 
z OF 2.0us PULSE IS MINIMAL) a 
fs e 
n 
& z 
z | sd 
° Fr] 
w rs 
& 5 
5 3 

z 

F 
Pa 
z J 
<q 2 
« 
a 
& 
8 
« 

0 2 4 6 8 10 °%8 50 75 100 125 150 
lp, DRAIN CURRENT (AMPERES) Ta, AMBIENT TEMPERATURE (°C) 
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature 


32 
a 
E 24 
5 
. IN 
Q 
a 
q 
FA 16 
2 
=) 
os 
uw 
= 
9° 
a 
7 8 
a 

0 20 40 60 80 100, 120 4140 = 160 


Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 
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Electronics 


IRFR220/222 N-CHANNEL 
IRFU220/222 | POWER MOSFETS 


FEATURES 

Lower Ros (on) 

Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


IRFR220/222 


PRODUCT SUMMARY 
[Pert Number | Vos | Rosen | lo 


IRFR220/U220 200V | 0.800 | 4.6A 
200V 1.20 3.8A 


IRFR222/U222 


IRFU220/222 


MAXIMUM RATINGS 


Characteristic Symbol | IRFR220/U220__ | __IRFR222/U222_— | Unit _| 
Drain-Source Voltage (1) Voss 200 Vdc 
Drain-Gate Voltage (Res=1.0MQ)(1) VoarR 200 Vde 
Gate-Source Voltage Ves +20 Vde 
Continuous Drain Current Tc=25°C Ip 4.6 | 3.8 Adc 
| Continuous Drain Current Tc=100°C Ip 2.9 | 2.4 Adc | 
Drain Current—Pulsed (3) lpm 18 16 Adc 
| Gate Current—Pulsed lam +1.5 [ Adc | 
Single Pulsed Avalanche Energy (4) Eas 50 mJ 
Avalanche Current las 4.6 A 
| Tota Power Dissipation @ Tc =25°C Pp 42 | Watts 
Derate above 25°C 0.33 WwW/°C 
rein Temecnune Range Ty, Tata “ine senled 
Maximum Lead Temp. for Soldering Tr 300 °C 
Purposes, 1/8” from case for 5 seconds 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=4.5mH, Vag=50V, Re=252, Starting T=25°C 
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Electronics 


IRFR220/222 _N-CHANNEL 
IRFU220/222 POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


Symbol Gharactoiato [Win] Typ] Max [Unite] Tost Conaitons 


Ves=0V 
lp=250yA 


V_ | Vos=Ves, Ipb=250pA 
nA | Ves=20V 
nA | Ves=—20V 


HA | Vps=Max. Rating Ves=O0V 
vA | Vos=Max. RatingX0.8, Veas=OV, Tc=125°C 


BVopss | Drain-Source Breakdown Voltage 


Vaesith) | Gate Threshold Voltage - 


Iass_ | Gate-Source Leakage Forward 


lass 


lpss 


Rosjon) 
Ofs 


Gate-Source Leakage Reverse 


Zero Gate Voitage 
Drain Current 


On-State Drain-Source Current (2) 
IRFR220/U220 


IRFR222/U222 


Static Drain-Source On-State 
Resistance (2) 
IRFR220/U220 


A 
Vps>!pion) X Rpsion)ymax. Vas=10V 


2 Ves=10V, Ip=2.4A 


IRFR222/U222 Q 
Forward Transconductance (2) UD | Vos250V, Ilp=2.4A 
Input Capacitance — |400 pF 


Output Capacitance Ves=OV, Vos=25V, f=1.0MHz 


pF — 
ns 

Vop=0.5BVpss, Ip=5.1A, Zo=180 

NS | (MOSFET switching times are essentially 


ns_ | independent of operating temperature) 


a 


mM | © | w i) 
N ]o | ® 


Reverse Transfer Capacitance 


Turn-On Delay Time 


" Rise Time 
ft 


Turn-Off Delay Time — 


Fall Time — 


Total Gate Charge 
(Gate-Source Plus Gate-Drain) 


ns 


t 
t 
Q 


g 
Qgs 3 
Qou 


Ves=10V, Ip=5.1A, Vps=0.8 Max. Rating 
(Gate charge is essentially independent of 


Gate-Source Charge ; 
operating temperature.) 


Gate-Drain (“Miller”) Charge 


S S Ss 


B/N] = 
alow] 


THERMAL RESISTANCE 


Junction-to-Case 


Case-to-Sink K/W | Mounting surface flat, smooth, and greased 


Junction-to-Ambient . Free Air Operation 


Notes: (1) Tj=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 
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Electronics 


IRFR220/222 | N-CHANNEL 
IRFU220/222 POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Min | Typ | Max |Units Test Conditions 


Modified MOSFET 
showing the integral 
reverse P-N junction rectifier | 


Vv Tc=25°C, Is=4.6A, Vas=0V 
Reverse Tj=150°C, Ir=5.1A, die/dt=100A/uS 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


Symbol Characteristic 


Continuous Source Current 
(Body Diode) 


Iso Pulse Source Current(Body Diode)(3) 


Diode Forward Voltage (2) 


Recovery Time 


+Vgg= 10V 
a eay 4 Be is ie ae Pulse Test 
Ves=7V Voslo%on)% Rosiony max 

10 =125°C 
_ Ty=25°C 
Q r a 
= Ves=6.5V id 
a 8 ui 
Ss a 
< = 
i = = 
5 Ves=6V E 
rT) 6 z 
ind wi 
va ce 
a E Ss 
: I VWgg=5.5V | rs) 
< 4 z 
3 3 
a Ves=5V & 
s s 

ee ee es cr 
2 Vos=4.5V 
Vos=4V 
0 20 40 60 80 100 120 1 9 7) 3 5 50 12 apt 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics : Typical Transfer Characteristics 


Sl T_T_TTS LIMITED BY Rosion) 1 


Ip, DRAIN CURRENT (AMPERES) 
tp, DRAIN CURRENT (AMPERES) 


ms 
70 062 5 10 20 50 100 200 500 

Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics Maximum Safe Operating Area 
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Electronics 


IRFR220/222 
IRFU220/222 


N-CHANNEL 


POWER MOSFETS 


Poms (| 
Tt 


fa 


ZtnsctRihsc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


“107 5 


oO” 2 


10°? 2 5 10° 2 5 1 2 5 10 


ti. SQUARE WAVE PULSE DURATION (SECONDS) ; 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


gfs, TRANSCONDUCTANCE (SIEMENS) 


2 
lp, DRAIN CURRENT (AMPERES) 


Typical Transconductance Vs. Drain Current 


(NORMALIZED) 


BVoss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 


120 
Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voitage Vs. Temperature 


lpr, REVERSE DRAIN CURRENT (AMPERES) 


0 1 2 3 4 5 6 


Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Source—Drain Diode Forward Voltage 


2.0 


= 
° 


Rosion), DRAIN-TO-SOURCE ON RESISTANCE 
: (NORMALIZED) 


Ty, JUNCTION TEMPERATURE (°C) 
Normalized On-Resistance Vs. Temperature 
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IRFR220/222 
IRFU220/222 


N-CHANNEL 


POWER MOSFETS 


C, CAPACITANCE (pF) 


Rpsjon), DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


48 


36 


30 


24 


16 


Pp, POWER DISSIPATION (WATTS) 


Ciss=Cgs+Cgd, Cds SHORTED 
Crss=Cgd | 
CgsCgd 
Cgs+Cgd 
=Cds+Cqd 


Coss=Cds+ 


Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Capacitance Vs. Drain to Source Voltage 


T 
Rosin) MEASURED WITH CURRENT 
PULSE OF |2.0us DURATION 
INITIAL T,=25°C. | 
(HEATING EFFECT OF 2.0ys 
PULSE 1S MINIMAL) 


te) 5 10 15 20 25 
lp, DRAIN CURRENT (AMPERES) 
Typical On-Resistance Vs. Drain Current 


= 


20 40 60 80 100 120 140 160 


Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 


Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 


tp, DRAIN CURRENT (AMPERES) 


8 
Qg, TOTAL GATE CHARGE (nC) 
Typical Gate Charge Vs. Gate-To-Source Voitage 


25 50 75 100 125 150 


Ta, AMBIENT TEMPERATURE (°C) 
Maximum Drain Current Vs. Case Temperature 
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IRFR9110/9111 | |  P-CHANNEL 
IRFU91 10/9111 POWER MOSFETS 


FEATURES 

Lower Robs (on) 

improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area. 
Improved high temperature reliability 


IRFR91 10/9111 


PRODUCT SUMMARY 


[PartNumber | Vos_| Rosion) | Io_| 


IRFU91 10/9111 


MAXIMUM RATINGS 


Characteristic | Symbol | IRFR9110/U9110 | IRFR9111/U9111 Unit 

Drain-Source Voltage (1) Voss -—100 | 80,” Vde 
Drain-Gate Voltage (Ras=1.0M)(1) Vper -100 —80 Vde 
if Gate-Source Voltage Ves +20 Vde 
Continuous Drain Current Tc=25°C Ip —3.2 Adc 
Continuous Drain Current Tc=100°C Ip —2.0 Adc 


Drain Current—Pulsed (3) -13 


Avalanche Current 


—3.2 


Ibm Adc 

Gate Current—Pulsed #1.5 Adc 
Single Pulsed Avalanche Energy (4) 190 mJ 
| as A 


—t 


Total Power Dissipation @ Tc =25°C Pp 25 Watts 
Derate above 25°C ; 0.20 W/°C 
Operating and Storage = 

Junction Temperature Range Ty, Tstg 55 to 150 
Maximum Lead Temp. for Soldering T 300 

Purposes, 1/8” from case for 5 seconds L 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=29 mH, Vag=50V, Re=250, Starting T=25°C 
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IRFR9110/9111 P-CHANNEL 
IRFU9110/9111 POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


Symbol Characteristic Min | Typ | Max |Units| Test Conditions 


Drain-Source Breakdown Voltage = 
IRFR9110/U9110 =i Ves=0V 
BVpss 
IRFR9111/U9111 —80 Vv Ip=—250pA 
V 
n 


Vesith) | Gate Threshold Voltage — | 2.0 es 4.0 Vos=Ves, lp=—250yuA 
lass | Gate-Source Leakage Forward re 100 A | Ves=—20V 
lass | Gate-Source Leakage Reverse = ~100/ nA | Ves= 20V 


lose | Zero Gate Voltage a 250 | yA | Vps=Max. Rating Ves=OV 
Drain Current = 1000] yA | Vps=Max. RatingX0.8, Vegs=OV, To=125°C 
Ipjon) | On-State Drain-Source Current (2) |-3.2 = Vps>lIpion) XRosion)max. Vas= 


Static Drain-Source On-State 
Resistance (2) 


1.1 2 Q | Ves=10V, Ip=—2.0A 
| gs _| Forward Transconductance (2) O. - _ U | Vos<—50V, Ip=—-2.0A 
260| — | oF 
Reverse Transfer Capacitance 
tton 

ts 


Rpsvon) 


(MOSFET switching times are essentially 
independent of operating temperature) 


11 7 ne 
jt | nc | Ves=—10V, Ilb>=-—3.8A, Vps=0.8 Max. Rating 


(Gate charge is essentially independent of 
operating temperature.) 


6.1 | nc | 


oF | 
os | Vop=0.5BVpss, Ip=—3.8A, Zo=240 
jas | 


tajort) | Turn-Off Delay Time 


Fall Time 


Total Gate Charge 
(Gate-Source Plus Gate-Drain) 


Qg 


Qgs | Gate-Source Charge 
Qga | Gate-Drain (“Miller”) Charge 


oO|Nialslo : 
Olo;j7]ry 


Piston 
=|/oa; oa 


THERMAL RESISTANCE 


Junction-to-Case 


Rtncs Case-to-Sink 
Rthua Junction-to-Ambient 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300ys, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 
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IRFR9110/9111 | - P-CHANNEL 
IRFU91 10/9111 POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Symbol] __Characteviaio |Win] Typ | wax [Una 


Test Conditions 


Continuous Source Current 
(Body Diode) 


Pulse Source Current(Body Diode)(3) 


Modified MOSFET 
showing the integral 
reverse P-N junction rectifier 


Diode Forward Voltage (2) 


Notes: 


In, DRAIN CURRENT (AMPERES) 


lo, DRAIN CURRENT (AMPERES) 


Reverse Recovery Time 


-3.2/ A 
13 A 
—-5.5|/ V Tc=25°C, Is=—3.2A, Vas=O0V 
180 | ns | Tj=150°C, IlF=—3.8A, dir/dt=100A/puS 


(1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


Se ae es a 
Py EE NS AN RT PPE 
panne = 


ae ee 
| | | 


[| 
anna 
nie 


vege Hav] | 


{ ee 


eae avec 
aN 
2 
|| 


— 
~ 


Ip, DRAIN CURRENT (AMPERES) 


— 
0 -10 -20 —30 -40 -50 -60 -10 -12 


Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics Typical Transfer Characteristics 


_50;EICOPERATION IN THIS AREA 
+— IS LIMITED BY Rosion 
EEE 


HAT 


ry 
= 
i" 
4 


VAiill 


sags AERTS! OG Ye 
=25°C TI 


I ae) 
4 


Ip, ORAIN CURRENT (AMPERES) 


-1.0-2.0 -5.0 -10 -20 -50 -—100-200 -500-1000 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics Maximum Safe Operating Area 
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IRFR9110/9111 | P-CHANNEL 
IRFU9110/9111 | POWER MOSFETS 


Zinsclt¥Rinuc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER. UNIT) 


1. Duty Factor, O=t 
2 
| 2. Per Unit Base=Ryj.c=6.4 Deg. C W. 


Ht iy 3. Ty To=Pom Zinuc (t). 


10° 2 5 10" 2 


t1. SQUARE WAVE PULSE DURATION (SECONDS) 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


ae a a a | a 1 
80us Pulse Test i ee a ee a oe a ae cee 
ve —————————— 

ech CS oe 
i Cea Kee) Ea 
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I PATS =i50°C 
ae ee P< a 
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gfs, TRANSCONDUCTANCE (SIEMENS) 
for, REVERSE DRAIN CURRENT (AMPERES) 
| 
a 
(>) 


| | 4 
a 
| eae 
+ is | 
0 -0.5 -1 


0 -1 -2 -3 -4 -5 -6 -7 -8 -9 -10 O -15 —2.0 -25 —3.0 
; Ip, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 


(NORMALIZED) 


Ros (on), ORAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


BVpss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 


“=40 0 40 80 120 160 
Ty, JUNCTION TEMPERATURE (°C) Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature 
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IRFR9110/9111_ P-CHANNEL 
IRFU91 10/9111 POWER MOSFETS 


C, CAPACITANCE (pF) 
Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 


0 ~10 —20 -30 —40 -50 
Qg, TOTAL GATE CHARGE (nCy 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) a 
Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage 


a 
> 3 
= 
3 
wi 
Z 8 
& ig 
wy = 
3 z 
2 
3 z 
g Z 
2 : 
< . 2 
i-4 
S 
i 
é 
25 50 75 100 125 150 
Ip, DRAIN CURRENT (AMPERES) Ta, AMBIENT TEMPERATURE (°C) 


Typicat On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature 


Pp, POWER DISSIPATION (WATTS) 
o 


0 20 40 60 80 100 120 140 160 


Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 
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IRFR9120/9121  P-CHANNEL 
IRFU91 20/9121 POWER MOSFETS 


FEATURES 

e Lower Ros (ON) 

e Improved inductive ruggedness 

¢ Fast switching times 

¢ Rugged polysilicon gate cell structure 
e Lower input capacitance 

e Extended safe operating area 

© Improved high temperature reliability 


IRFR91 20/9121 


PRODUCT SUMMARY 
(Part Number | Vos | Roson | lo | 


IRFR9120/U9120 | -100V 0.602 | -5.94 
IRFR9121/U9121 —sov | 0.602 


IRFU91 20/9121 


MAXIMUM RATINGS 


Characteristic | Symbol | IRFR9120/U9120__ | __IRFR9121/U9121_|_Unit__ 
Drain-Source Voltage (1) ; Voss -—100 —80 Vdc 
Drain-Gate Voltage (Res=1.0MQ)(1) VoerR -—100 -80 Vdc 
Gate-Source Voltage Ves +20 Vde 
Continuous Drain Current Tc=25°C Ib -5.9 Adc _| 
Continuous Drain Current Tc=100°C lb -3.7 Adc 
Drain Current—Pulsed (3) Ibm —24 Adc 
Gate Current—Pulsed lam #1.5 Adc 
Single Pulsed Avalanche Energy (4) Eas 370 md | 
Avalanche Current las -—5.9 A 
Total Power Dissipation @ Tc=25°C Pp 42 Watts 
_|_Derate above 25°C weil 0.33 w/eC 
| Ton Tempra Ta Tag ~85 0 180 "c 
penance | 200 ee Se 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=18mH, Vaa=—25V, Ra=250, Starting T=25°C 
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IRFR9120/9121 P-CHANNEL 
IRFU9120/9121 | | -~ POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


[Gracies [in] Typ | ax [unt Test Condione 


Drain-Source Breakdown Voltage a 
IRFR91 20/9120 ol - | - |v were 
BVoss 
IRFR9121/U9121 He60) | eee | Ilp=—250uA 
Gate Threshold Voltage f2.0[ — | 40 | v | Vos=Ves, Ip=—250yA 
| tess _| Gate-Source Leakage Forward eet | anc 00 nA | Veas=—20V 


Iass_ | Gate-Source Leakage Reverse | — |-100| nA | Ves= 20V | 


Zero Gate Voltage Sere Vos=Max. Rating Ves=0V 


Drain Current = 1000] yA | Vps=Max. RatingX0.8, Ves=OV, Tco=125°C 


Ipjon) | On-State Drain-Source Current (2) | -5.9 ra A_ | Vos>lp(on)XRpsionymax. Vas= — 10V 


Static Drain-Source On-State 


Rosion) | Resistance (2) _ 080 
Ots Forward Transconductance (2) lis] —| — | 


loss 


Ves=—10V, lo=—-3.7A 


a 
Vos<—50V, Ip=—3.7A 


Ciss Input Capacitance _ pF 
Output Capacitance — | pF | Ves=OV, Vps=—25V, f=1.0MHz 
Reverse Transfer Capacitance ; _ pF 
Turn-On Delay Time 4 13 ns 
Vop=0.5BVpss, Ilp=—6.4A, Zo=180 
Rise Time 66 ns | (MOSFET switching times are essentially 


taoff) | Turn-Off Delay Time ns_ | independent of operating temperature) 


t; Fall Time 


= 
a 

Total Gate Charge 
[tet r eteoany |= 
es _| a 
es 


a 


ns 
nc 
Ves=—10V, Ip>=—6.4A, Vps=0.8 Max. Rating 
nc_ | (Gate charge is essentially independent of 


operating temperature.) 
| 10 | ne | 


Qgs | Gate-Source Charge 
Gate-Drain (‘‘Miller”) Charge 


THERMAL RESISTANCE 


Junction-to-Case MAX 


Case-to-Sink lave | a7 _| K/W | Mounting surface flat, smooth, and greased 
Junction-to-Ambient hax | 110 | KW Free Air Operation 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycie<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 


3.0 
1.7 
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Electronics 


IRFR9120/9121 
IRFU91 20/9121 


P-CHANNEL 
POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Continuous Source Current 
(Body Diode) 


= 


Test Conditions 


| Modified MOSFET 
showing the integral 


Pulse Source Current(Body Diode)(3) 


reverse P-N junction rectifier 


Diode Forward Voltage (2)| — 


Tc=25°C, ls=—5.9A, Ves=OV 


Time 


Reverse Recovery 


T;=150°C, Ip=—6.4A, dig/dt=100A/uS 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


~24 


aca eee IoC ae 
Fo vege stv || 


ice 
oh pe 


a a 
Psat ane 


Ip, DRAIN CURRENT (AMPERES) 


o 10 230 -30 -40 —50 -60 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics 


—20 


| 
~ 
D> 


lp, DRAIN CURRENT (AMPERES) 


Ves= —6V 


7, 
® Zane 
y Zagenee 
yc 


1 
:~ 


Vos, DRAIN-TO-SOURCE VOLTAGE worn 
Typical Saturation Characteristics 


lp, DRAIN CURRENT (AMPERES) 


Ip, DRAIN CURRENT (AMPERES) 


0 -2 -4 -6 -8 -10 -12 ~14 
Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Transfer Characteristics 


-- 
Ht 

i ar aaan HH 

HHH aii 

-1.0 -2.0 -5.0 -10 ~20 -50 -100 -500 —1000 


Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Maximum Safe Operating Area 
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IRFR9120/9121 P-CHANNEL . 
IRFU9120/9121 POWER MOSFETS 


INGLE PULSE (TRANSIENT on 
THERMAL IMPEDANCE) 


1. Duty Factor, O=2 


2. Per Unit Base=Rnjc=6.4 Deg. CW. | 
3. Ta-To =Pom Zinsc (th. | 
1 


Zinscl/Rinsc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


“10° 5 10° 2 5 10° 2 5 10°? 2 5 10" 2 5 1 2 5 


t1. SQUARE WAVE PULSE DURATION (SECONDS) ; 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


80yus Pulse Test 
Vos>lp,on) X Rosonjmax 
a 
a 2 
” 
w = 
z = 
a and 
a Lat ticasee z —— 
rs) a a 6S «x a ar | 
~ 5 ae Ce A V7, 
5 — 
z 
FS & 
g n 
<q « Raeee wae ae ee 
7 v ey eS A eS 
e RRA ed Ee 
; # -os--— a Se 
” 
: F =o 
-0.2 
) —4 -8 -12 -16 20 ) -1 -2 -3 -4 -5 -6 
; Ip, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 


1.25 


= 
pars 
ou 


BVposs, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE. 
(NORMALIZED) 
° ° = 
& 8 R 
¥j 
Ros (on), DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


0.75 0 
-40 0 40 80 120 160 —40 0 40 80 120 160 
Ty, JUNCTION TEMPERATURE (°C) Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature 
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IRFR9120/9121 P-CHANNEL 
IRFU91 20/9121 : POWER MOSFETS 


| Ves =9 
f=1MHz 

Ciss= Cgs+Cgd, Cds SHORTED 

+—Crss = Cgd-+ - 


Cgs Cgd 
Coss= Cds +S E9% 


Cgs +Cgd 
=Cds + Cgd 


C, CAPACITANCE (pF) 


Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 


ie) -10 —20 ~ 30 —40 -50 0 4 8 12 16 20 


Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) : Qg, TOTAL GATE CHARGE (nC) 
Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage 


Ip, DRAIN CURRENT (AMPERES) 


Ros (on DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


0 -2 -4 -6 -8 -10 -12 -14 -16 -18 —20 25 50 75 100 125 150 
Ip, DRAIN CURRENT (AMPERES) Ta, AMBIENT TEMPERATURE (°C) 
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature 
48 
42 


Pp, POWER DISSIPATION (WATTS) 
to 
th 


0 20 40 60 80 100 120 140 160 


Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 
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IRFR9210/9212 its __P-CHANNEL 
IRFU9210/9212 POWER MOSFETS 


FEATURES 

Lower Rps (on) 

. Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


IRFR92 10/9212 


‘PRODUCT SUMMARY 
| Part Number "| Vos_| Rosin | to | 


IRFR9210/U9210 -200V) 3.00 | —2.0A 
IRFR9212/U9212 -200V/} 4.50 | -1.6A 


IRFU9210/9212 


MAXIMUM RATINGS 


Characteristic | Symbol | _ IRFR9210/U9120 IRFR9212/U9212 | Unit | 
Drain-Source Voltage (1) 
Drain-Gate Voltage (Ras=1.0MQ)(1) | toon —200 


Gate-Source Voltage +20 | vde | 
—2.0 71.6 | Ade | 
Continuous Drain Current Tc=100°C —1.2 -1.0 | Adc | 


Vper dc 
Ves dc 
de 
dc 
a Se EST a een aT 
| Ess | 150 J 
| as | A 
Pp 
Cc. 


Continuous Drain Current Tc=25°C 


Vi 
A 
A 
ae 
m 
fee ee ON ree 
Derate above 25°C 0.20 W/°C 


Total Power Dissipation @ Tc=25°C 
Operating and Storage a . 
Junction Temperature Range Ty, Tstg spoken “ 


Maximum Lead Temp. for Soldering © T 300 . 
_ Purposes, 1/8” from case for 5 seconds . 
Notes: (1) Ty=25°C to 150°C : 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive ratina: Pulse with limited by max. junction temperature 


(4) L=59mH, Vag=—5SOV, Re=25N, Starting T}=25°C 
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IRFR9210/9212 P-CHANNEL 
IRFU9210/9212 POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


Symbol . Characteristic Min | Typ | Max |Units| Test Conditions 


; : Ves=O0V 
BVpss | Drain-Source Breakdown Voltage 200 is=—250uA 
V_ | Vos=Ves, lb=—250yA 


| “ssn Gate Threshold Voltage 2.0 


lass | Gate-Source Leakage Forward — nA | Ves=—-20V 


nA | Ves=20V _| 


uA | Vos=Max. Rating Ves=OV 
uA | Vps=Max. Ratingx0.8, Ves=OV, Tc=125°C 


lass | Gate-Source Leakage Reverse _ 


| Zero Gate Voltage _ 
pss : =i 
Drain Current faa t |W 


On-State Drain-Source Current (2) hes 0 m 
IRFR9210/U9210 , 
Ip(on) Vps>lpion) XRpsion)max. Vas=— 10V 
Miaibak ecto [-1.6 A 
Static Drain-Source On-State 
Rosjon) | Resistance (2) _ Q | Ves=—10V, Ip=—1.0A | 
IRFR9210/U9210 
IRFR9212/U9212 _— 2 
pas 
Ots Forward Transconductance (2) 0.61 UD | Vos<—50V, Ip=—1.0A | 
Ciss_ | Input Capacitance — pF 
Coss | Output Capacitance _ pF | Ves=OV, Vps=—25V, f=1.0MHz 
Crss_ | Reverse Transfer Capacitance ei pF 
taion) | Turn-On Delay Time - ns 


Vpp=0.5BVpss, Ip=—-2.3A, Zo=2442 


te ns_| (MOSFET switching times are essentially 


tajott) ae Delay Time es | 11 ns_ | independent of operating temperature) 
LL tt Fall Time — | 13) 20 ns 
Q Total Gate Charge | —l65|l971] nc 
9 | (Gate-Source Plus Gate-Drain) ; ; Ves=—10V, Ip=—2.3A, Vps=0.8 Max. Rating 
Gu ts ate-Source Charge +144] 22 | nc (Gate charge is essentially independent of 
operating temperature.) 
Qga | Gate-Drain (‘Miller’) Charge — |3.3/ 5.7 | nc 


THERMAL RESISTANCE 


Junction-to-Case 


Case-to-Sink 1.7 K/W | Mounting surface flat, smooth, and greased 


Junction-to-Ambient 110 Free Air Operation 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300yus, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 
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IRFR9210/9212 P-CHANNEL 
IRFU9210/9212 POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS. 


Symbol Characteristic Min | Typ | Max | Units 


I ‘| Continuous Source Current _ 20 
S| (Body Diode) : 


Pulse Source Current(Body Diode)(3) 


Test Conditions 


Modified MOSFET 
showing the integral 
reverse P-N junction rectifier 


Diode Tc=25°C, Is=—2.0A, Ves=0V 
ea Reverse T}=150°C, Ir=—2.3A, dir/dt=100A/uS 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


Forward Voltage 


Recovery Time 


Ip, DRAIN CURRENT (AMPERES) 
lp, DRAIN CURRENT (AMPERES) 


) 20 —40 —60 -80 --100 -120 0 —2 ~4 —6 —~8  -10 —-12  —14 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics Typica! Transfer Characteristics 


Ip, DRAIN CURRENT (AMPERES) 


Ip, DRAIN CURRENT (AMPERES) 


ame Frome 1H 
ac Csnete purse ecg 


CH Ne 


a Ss ( Pe -0.1 2 
0 -2 =4 -6 -8 -10 ~12 -14 -16 -18 —20 -1.0 -2.0 -5.0 -10 -20 -50 -100 -200 -500-1000 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics Maximum Safe Operating Area 
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IRFR9210/9212 


IRFU9 


210/9212 


P-CHANNEL 
POWER MOSFETS 


Ztnuctt¥Rihuc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


y = 
—_: 
arr 


SINGLE P PULSE MERIAL MPEDINE HL == 
THERMAL lari THERMAL MPEDANGE) Hit 


1. Duty Factor, Dat 


3. Tyw-Te=Pom Zac (t). 


“1078 5 107 


gts, TRANSCONDUCTANCE (SIEMENS) 


1.25 


0.85 


BVpss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 
(NORMALIZED) 


2 


5 10° 


10°? 


5 10" 2 5 1 2 5 


ti. SQUARE WAVE PULSE DURATION (SECONDS) : 
Maximum Effective Transient Thermal impedance Junction- to-Case Vs. Pulse Duration 


SEE | — 
80yus Pulse Test 


2. Per Unit Base=Ryic=6.4 Deg. C W. 


-3 -4 


Ip, DRAIN CURRENT (AMPERES) 
Typicai Transcounductance Vs. Drain Current 


Ipr, REVERSE DRAIN CURRENT (AMPERES) 


-40 i) 40 
Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature 


80 120 160 


=1-2 -3 -4 -5 -6 -7 -8 -9—-10-11-12 


Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 


Typical Source—Drain Diode Forward Voltage 


Rps (on), DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


-40 0 40 ‘80 120 
Ty, JUNCTION TEMPERATURE (°C) 
Normalized On-Resistance Vs. Temperature 


160 
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IRFR9210/9212 P-CHANNEL 
IRFU9210/9212 | | POWER MOSFETS 


HEE 
Wi 


-5 


\ ie a 
eS Sees 
Nene Seas 
Peo ie deat 


C, CAPACITANCE (pF) 


Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 


0 -10 —20 -30 -40 -50 10 


Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Qg, TOTAL GATE CHARGE (nC) 
Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage 


PULSE OF 2.0us DURATION 
INTIAL Tj=25°C (HEATING EFECT 
OF 2.0us PULSE IS MINIMAL) 


Ip, DRAIN CURRENT (AMPERES) 


Ros ion DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


i?) -1 -2 +3 -4 -5 -6 -7 -8 -9 -10 


Ip, DRAIN CURRENT (AMPERES) Ta, AMBIENT TEMPERATURE (°C) 
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature 


Pp, POWER DISSIPATION (WATTS) 


0 20 40 60 80 100 120 140 160 


Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 
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IRFR9220/9222 P-CHANNEL 
IRFU9220/9222 POWER MOSFETS 


FEATURES 

e Lower Ros (on) 

e Improved inductive ruggedness 

e Fast switching times 

¢ Rugged polysilicon gate cell structure 
e Lower input capacitance 

e Extended safe operating area 

e Improved high temperature reliability 


IRFR9220/9222 


PRODUCT SUMMARY 
| PartNumber | Vos_| Rosiom | to __| 


IRFR9220/U9220 -200V | 1.50 | -3.6A 
IRFR9222/U9222 —200V | 2.40 | -2.8A 


IRFU9220/9222 


MAXIMUM RATINGS 


| Characteristic S| Symbol | IRFR9220/U9220 | _IRFR9222/U9222_ 
Drain-Source Voltage (1) 
Drain-Gate Voltage (Ras=1.0MQ)(1) 
Gate-Source Voltage 
Continuous Drain Current Tc=25°C : | Ade | 
Continuous Drain Current Tc=100°C -2.3 -1.8 Adc 
Drain Current—Pulsed (3) —14 -11 ts Adc 
+1.5 Adc 
zr fed 
Avalanche Current -3.6 _| A 
Total Power Dissipation @ Tc=25°C 42 ; Watts 
Derate above 25°C 0.33 W/°C 
ee nis Ts Tat ~85 10 150 | 
Maximum Lead Temp. for Soldering TL 300 | °C 
Purposes, 1/8” from case for 5 seconds 


Notes: (1) Tj=25°C to 150°C 
(2) Pulse test: Pulse width<300yus, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=35mH, Vag=—50V, Ra=25N, Starting T=25°C 
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IRFR9220/9222 P-CHANNEL — 
IRFU9220/9222 POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless sihbiwie specified) 


Symbol Characteristic Min | Typ | Max |Units Test Conditions 
BVoss | Drain-Source Breakdown Voltage _ _ V Vas= OV 
| Ie \ L Ilp=—250pA 
| Vasith) Gate Threshold Voltage 2 2.0 | _ V_ | Vos=Ves, Ip>=—250uA 
less ib Gate-Source Leakage Forward | =a Row nA | Ves=—20V : 
less | Gate-Source Leakage Reverse 2 ae ee nA | Vas=20V 
b + {> — 
loss | Ze Gate Voltage ore a \\Pog uA | Vos=Max. Rating Ves=OV 
D . 
Drain Current | im ee uA | Vps=Max. RatingX0.8, Ves=OV, To=125°C 
On-State Drain-Source Current (2) oe | i | , i 
IRFR9220/U9220 af ; 
IDjon) 1 4 Vps>!p(on) XRps(on)max. Vas= — 10V 
IRFR9222/U9222 {728 _ A 
| ‘Static Drain-Source On-State 
Rosjon) | Resistance (2) — | 1.0 Q | Ves=—10V, Ilp=—1.8A 
IRFR9220/U9220 _| 
IRFR9222/U9222 — 11.5 a 
el leas i = 
Ofs Forward Transconductance (2) 1.4] — U_ | Vos<—50V, Ip=—1.8A 
Ciss | Input Capacitance = 405 pF 


Coss | Output Capacitance _ la5.5| — | pF | Vas=OV, Vps=—25V, f=1.0MHz 
Crss_| Reverse Transfer Capacitance - Ee pF 


t Turn-On Delay Time 
ae) u Von 0.5BVpss, Ip>=—3.9A, Zo=182 


ns _| (MCSFET switching times are essentially 
ns_ | independent of operating temperature) 


NC | Ves=—10V, I>=—3.9A, Vos=0.8 Max. Rating 


nc | (Gate charge is essentially independent of 
operating temperature.) 


t Rise Time 


taott) | Turn-Off Delay Time 


L 
L tt Fall Time 


Q Total Gate Charge 
| 9 | (Gate-Source Plus Gate-Drain) 


Qgs | Gate-Source Charge 
Qgq | Gate-Drain (‘Miller’) Charge 


nc 


THERMAL RESISTANCE 


Junction-to-Case 3.0 


Case-to-Sink 1.7 K/W | Mounting surface flat, smooth, and greased 


Junction-to-Ambient 110 K/W | Free Air Operation 


“Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 
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IRFR9220/9222 
IRFU9220/9222 


P-CHANNEL 
POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Characteristic 


Continuous Source Current 


Test Conditions 


Is . —}— A Modified MOSFET 
is (Body Diode) showing the integral 
Ism | Pulse Source Current(Body Diode)(3)} — | — A | reverse P-N junction rectifier 
: | er a 
Vso | Diode Forward Voltage (2)| _ —_— V Tc=25°C, Is=—3.6A, Vas=OV | 
Reverse Recovery Time _ | 140 ns T}=150°C, lr=—3.9A, di-/dt=100A/uS 


(1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 


(3) Repetitive rating: Pulse with limited by max. junction temperature 


80us Pulse Test 
4. + + + 


Ip, DRAIN CURRENT (AMPERES) 


) ~20 -40 —60 —80 ~100 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics 


T T T t 
80ys Pulse Test 


iz 


Ip, DRAIN CURRENT (AMPERES) 


Oo -2 -4 -6 


Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics 


-8 -10 -12 -14 -16 -—18 -—20 


Ip, DRAIN CURRENT (AMPERES) 


Ip, DRAIN CURRENT (AMPERES) 


+ 


=a =I 
80us Pulse Test 
Vos>lpjon) X RD gon) Max. 


-0.2 


-0.1 


-1.0 -2.0 -5.0 -10 -—20 


-2 -4 -6 -8 -10 -12 -14 
Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Transfer Characteristics 


OPERATION IN THIS AREA 


IS LIMITED BY Rosjon) 
1 
_ _ 1 
= a ye og OHS 
100us 
1ms 
$+ 
I~ 
Tc=25°C 10ms 
Tj=150°C MAX 
Rinc =3.12 KW 
SINGLE PULSE [ 
pC 


-50 -100 -200 -—500 -1000 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Maximum Safe Operating Area 
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IRFR9220/9222 -P-CHANNEL 
IRFU9220/9222 POWER MOSFETS 


SINGLE PULSE (TRANSIENT 
+- THERMAL IMPEDANCE) 
| | 


1. Duty Factor. oak 

A 
2 Per Unit Base=Rinw =6.4 Deg CW 
3 Ta To = Pans Zone (t 


5 1 


ZthsclMRensc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


“10° 5 10° 2 5 10° 2 5 10" 2 5 10° 2 


t1. SQUARE WAVE PULSE DURATION (SECONDS) ; 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


80us Pulse Test 
Vos>loyon) x Rosvonjmax 


Tco=150°C 
To = 25°C 


gts, TRANSCONDUCTANCE (SIEMENS) 
lpr, REVERSE DRAIN CURRENT (AMPERES) 


0 -1 -2 -3 -4 -5 -6 —7 —8 —9 —10 0 -1 -2 -3 -4 -5 -6 -7 -8 -9 -10-11 -12 


: Ip, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 


(NORMALIZED) 


Ros (on), DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


BVoss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 


Ty, JUNCTION TEMPERATURE (°C) Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature 


& SAMSUNG 480 


IRFR9220/9222 
IRFU9220/9222 


P-CHANNEL 


POWER MOSFETS 


C, CAPACITANCE (pF) 


Ros {on DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


0 -2 -4 -6 -8 


48 


42 


36 


30 


24 


Pp, POWER DISSIPATION (WATTS) 


| 
Ciss= Cgs+Cgd, Cds SHORTED 


Cgs Cad! 


Cgs+Cgd 
=Cds + Cgd 


Coss= Cds + 


1 


-10 —20 -30 -40 —50 


Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Capacitance Vs. Drain to Source Voltage 


Dory MEASURED WITH CURRENT PULSE OF 
.Ous DURATION. INITIAL Ty=25°C (HEATING 
FFECT OF 2.0us PULSE IS MINIMAL) 


-10 


-12 -14 -16 


Ip, DRAIN CURRENT (AMPERES) 
Typical On-Resistance Vs. Drain Current 


—18 -—20 


20 4064 60 80 100 120 140 


_ Te, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 


160 


Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 


Ip, DRAIN CURRENT (AMPERES) 


| 
a 


i 
Le) 
oO 


—25 
0 4 8 12 16 20 


Qg, TOTAL GATE CHARGE (nC) 
Typical Gate Charge Vs. Gate-To-Source Voltage 


100 


25 50 75 125 


Ta, AMBIENT TEMPERATURE (°C) 
Maximum Drain Current Vs. Case Temperature 


150 
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| N-CHANNEL 
IRFS130/131/132/133 POWER MOSFETS 


FEATURES 


Lower Ros (on) at high voltage 
improved inductive ruggedness 

Fast switching times — 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
improved high temperature reliability 


TO-247F Forming 


IRFS130/131/132/133 
PRODUCT SUMMARY TO-247F 
[retention [Rae Tb 


~siso | oor [oven | om 
eset [aor [oven | am 


MAXIMUM RATINGS 


ae a ee ee ee 
| Drain'Source Voltage | oss (| (100 | ~80_—'| =100 | 80 | vee | 
| Dran-Gate Voltage (Res=1.0may) | Voor {| 190 | eo | 100 | 80_| vae_| 
Gate-Source Votaye tOSCC~C‘“CSC*dYV 
-coninous ran Curent To=asro |p| a7 [a7 | 88 [88 ae 
Continuous Drain Current Tc=100°C | wp | 62 [| 62 | 55 [| 55 | Ade | 
Drain Current—Pulsed (3) | tm | 56 | s6 | 48 | 4a | Adc 

| Gate Current—Pulsed tte | 
[She Ped nine egy [ig [8 


Total Power Dissipation @ Tc=25°C 42 Watts 
Derate above 25°C 0.34 W/°C 
Operating and Storage _ 
Junction to Case Ty, Tstg 55 to 150 
Maximum Lead Temp. for Soldering T 
Purposes, 1/8” from case for 5 seconds £ 
Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 


(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=0.53mH, Vaa=25V, Re=250, starting Ti=25°C 


& SAMSUNG | 492 


_ N-CHANNEL 
IRFS130/131/132/133 _ POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


Symbol Characteristic Min Te, Men nts Test Conditions 


Drain-Source Breakdown Voltage = 
IRFS130/IRFS132 we Neer Oy 
BVoss 
IRFS131/IRFS133 80 Ip=250yA 
Vaesitn) | Gate Threshold Voltage 2.0| — Vos =Vas, Ip=250yuA 
lass eae oue Leakage Forward = esas Ves=20V 
lass aes Leakage Reverse _ Vas=—20V 


[ Zero Gate Voltage [E = Vos=Max. Rating Vas=OV 
Drain Current a5 Vos=Max. RatingX0.8, Ves=OV, Tc=125°C 


On-State Drain-Source Current (2) | 
IRFS130/IRFS131 


Ip(on) =< 
, IRFS132/IRFS130 | 12 


Static Drain-Source On-State | ie 
Resistance (2) = 
Rosin) | IRFS130/IRFS131 | 


IRFS132/IRFS133 _ 
Ots Forward Transconductance (2) 5.1 


eds a 


Coss_| Output Capacitance 240| — | pF | Vas=OV, Vos=25V, f=1.0MHz 


Crss_| Reverse Transfer Capacitance ScIeats 
_- 15 


taion) | Turn-On Delay Time _ 


Vos>lpion) XRosionmax. Vas= 10V 


Ves= 10V, Ip=8.3A 


Vps250V, Ip=8.3A 


Vpp=0.5BVpss, lnb=8.0A, Zo= 150 


bate 3 Rise Time 51 | NS | (MOSFET switching times are essentially 
tajotty) | Turn-Off Delay Time 35 ns_| independent of operating temperature) 
ti Fall Time 36 ns 
Q Total Gate Charge 26 | nc 
2 (Gate-Source Plus Gate-Drain) Ves=10V, Ip=18A, Vps=0.8 Max. Rating 
ee Gate-Source Charge Tes (Gate charge is essentially independent of 


operating temperature.) 
Gate-Drain (‘Miller’) Charge Seneca 


THERMAL RESISTANCE 


Case-to-Sink 0.24 | — | Kw] Mounting surface flat, smooth, and greased 
Junction-to-Ambient -_ | 40 | Kw] Free Air Operation : 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300yus, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 
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N-CHANNEL 
IRFS130/131/132/133 _ POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Symbol] Charecioneto [Win] Typ | Wax [Unie] Tot Gonations_—_——_—| 


Continuous Source Current 
(Body Diode) 
IRFS130/131 


IRFS132/133 


Pulse Source Current(Body Diode)(3) 
IRFS130/131 


IRFS1 32/133 


- | Diode Forward Voltage (2) iz 
Vsp 


Modified MOSFET symbol 
showing the integral 
reverse P-N junction rectifier 


IRFS130/131 Tc=25°C, Is=14A, Vas=OV 


= IRFS132/133 |= 
tr 


Reverse Recovery Time 


Tc=25°C, Is=12A, Vas=OV 
Tj=25°C, Ir=9.7A, dle/dt=100A/uS 


Notes: (1) T)=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


as 5p EE 
4 SS = 
Vg 
+ Ise Te: 


80yus Pu 
ai 


as 
80xs Pulse Test 


Vos? loom %Rosiony max 
if Al f| | | 
yo | | | 


st 


Ib, DRAIN CURRENT (AMPERES) 
S 


Ip, DRAIN CURRENT (AMPERES) 


3 6 9 
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics Typical Transfer Characteristics 


lp, DRAIN CURRENT (AMPERES) 


fp, DRAIN CURRENT (AMPERES) 


Oo" 0.4 0.8 1.2 1.6 2.0 10 2 5 10 20 50 100 200 500 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics Maximum Safe Operating Area 
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N-CHANNEL 
IRFS130/131/132/133 POWER MOSFETS 


me Vi 
CH 


ae 

anil | 
. mana 4 
(aa 


ja mee 
a a 
S| SINGLE PULSE (TRANSIENT 
THERMAL IMPEDANCE) CI 


1. Duty Factor. pat 


ie 
2. Per Unit Base=Riyc=1.67 Deg. C/W. 
H+ il 3. Tyw—Tco=Pom Zinc {t)- 
oil | 
5 


~ 1075 5 10% 2 5 10° 2 107 2 5 107 2 5 1 2 5 10 
t1. SQUARE WAVE PULSE DURATION (SECONDS) ; 
Maximum Effective Transient Thermal Impedance Junction-to-Case Vs. Pulse Duration 


Ztnsc(t¥Rehuc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


10? 


Tj=25°C 


T T,=150°C 
+. + 


‘= | SS 


gts, TRANSCONDUCTANCE (SIEMENS) 
lpr, REVERSE DRAIN CURRENT (AMPERES) 


T,=150°C | 
Ty=25°C 
2 = + + 
01 0.5 1 1.5 2 2.5 3 
: lo, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 


1.25 


0.85 


Rpsjon, DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


BVpss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 
(NORMALIZED) 


0.75 
~40 0 40 80 120 160 -40 0) 40 80 120 160 
Ty, JUNCTION TEMPERATURE (°C) Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature é Normalized On-Resistance Vs. Temperature 
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IRFS130/131/132/133 


_N-CHANNEL — 
POWER MOSFETS 


C, CAPACITANCE (pF) 


Bes 
ay 
I Ds sees ees ene 
Ae igen ew ee 
x 10 20 30 40 50 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Capacitance Vs. Drain to Source Voltage 


Rosjon) MEASURED WITH CURRENT PULSE OF 
2.0us DURATION. INITIAL T;=25°C. (HEATING 
EFFECT OF 2.0us PULSE !S MINIMAL) 


Rosjon), DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


0 10 20 30 40 50 
Ip, DRAIN CURRENT (AMPERES) 
Typical On-Resistance Vs. Drain Current 


Pp, POWER DISSIPATION (WATTS) 


ie) 20 40 60 80 100 120 140 +160 


Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 


Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 


Ip, DRAIN CURRENT (AMPERES) 


0 8 16 24 32 40 
Qg, TOTAL GATE CHARGE (nC) 


Typical Gate Charge Vs. Gate-To-Source Voltage 


25 50 75 100128 150 


Ta, AMBIENT TEMPERATURE (°C) 
Maximum Drain Current Vs. Case Temperature 
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N-CHANNEL 
IRFS140/141/142/143 POWER MOSFETS 


FEATURES TO-247F Forming 


Lower Ros (on) at high voltage 
Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


IRFS140/141/142/143 
PRODUCT SUMMARY TO-247F 
[Part Number | Vos Rosen | lo 


IRFS140 100V 0.077 19.4A 
IRFS141 0.0770, 19.4A 


IRFS142 100V 0.100 17.3A 


MAXIMUM RATINGS 


| Characteristic | Symbol | IRFS140_ | IRFS141_ | IRFS142 | IRFS143 | Unit_| 
| Drain-Source voltage | Voss | 100 | eo | 100 | 80 vo 
| Drain-Gate Voltage (Res=1.0M0)(1)__— | Voor | 100 | 80 | 100 | 80 | vac | 
| Continuous Drain Current To=25°C | | 19.4 | 194 | 17.3 | 17.3 
| Continuous Drain Current To=100°C ||| 13.8 | 138 | 147 | 147 | Ade | 
| Drain Current—Pulsed (3) | tow | 110 Ade 
Ade 
mJ 
w/°C 


Gate Current—Pulsed 
Single Pulsed Avalanche Energy (4) | ms | 
Avalanche Current 


Total Power Dissipation @ Tc=25°C Watts 
Derate above 25°C : 


Operating and Storage - zie | 
Junction to Case Ty, Tstg 55 to 150 c | 


Maximum Lead Temp. for Soldering T 300 
Purposes, 1/8” from case for 5 seconds E 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=0.53mH, Vag=25V, Re=250, starting Tj=25°C 
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N-CHANNEL 
IRFS140/141/142/143 POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


Symbol Characters _[Win| Typ [ Wax [Unite] Yet Condos 


Drain-Source Breakdown Voltage Ves=0V 
IRFS140/IRFS142 i 


IRFS141/IRFS143 | — | v | tp=250pA 


as [Sate-Souce Leatage Foward | — | — [100 | | Venn20v 
T= [= [100 na 


Gate-Source Leakage Reverse 


Zero Gate Voltage 
Drain Current 


On-State Drain-Source Current (2) 
IRFS140/IRFS141 


IRFS142/IRFS140 


Static Drain-Source On-State 
Resistance (2) 
IRFS140/IRFS1 41 


Input Capacitance 

Coss | Output Capacitance 
Reverse Transfer Capacitance 
Turn-On Delay Time 

: : : Vpp=0.5BVpss, Ip=15A, Zo=4.70° 
(MOSFET ewitching times are essentially 

Turn-Off Delay Time independent of operating temperature) 
Fall Time 


Total Gate Charge 
(Gate-Source Plus Gate-Drain) Ves=10V, lb>=34A, Vps=0.8 Max. Rating 


Gate-Source Charge (Gate charge is essentially independent of 


operating temperature.) 
Gate-Drain (‘Miller’) Charge 


THERMAL RESISTANCE 


Rive [sunotontocese Ss |—|reimw]COC~—SCSCS 
Case-to-Sink | — jo.24] — | Kw] Mounting surface flat, smooth, and greased 
Rta | Junction-to-Ambient Siz K/W | Free Air Operation 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300ys, Duty Cycle<2% 
. (3) Repetitive rating: Pulse width limited by max. junction temperature 


SAMSUNG ~~ oe ee ae 


N-CHANNEL 
IRFS140/1 41/142/143 POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Symbol Characteristic Min | Typ | Max | Units Test Conditions 

Continuous Source Current 

Is (Body Diode) —-|- 28 A 
IRFS140/141 Modified MOSFET symbol 
IRFS142/143 dl es 25 A showing the integral 

reverse P-N junction rectifier 

Pulse Source Current(Body Diode)(3) 

Ism IRFS140/141 —/—|]110] A 
IRFS142/143 Ee — |100| A 
Diode Forward Voltage (2) Es oe _ 

. IRFS140/141 —!|— 1 2.5 Vv Tc=25°C, Is=28A,. Veg=OV 

SD 
IRFS1 42/143 —|— |} 2.3 Vv Tco=25°C, Ils=25A, Ves=OV 

tr Reverse Recovery Time —j}150} — ns =25°C, Ir=9.7A, dir/dt=100A/uS 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300uxzs, Fe Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


60 7 50 
Vog= 10V 80ys Pulse Test 
+ + 80yus Pulse Test 
gs 9V. Vos? loon Rosion 0) “ask Tur} 25°C. J 
50 Ty=25°C 
; 40 [———-T='-55°C + 
~~ A. _ 
ul Z 
& H Ves=8V a — 
Wi 40 a 
= ! = 
< = 30 + + 
kb = 
3 & 
3 + : s | 
2 So 20 + + \ 
=z 20 t +— T af 2 
c Ves=6V oc 
a oo: 
& a] Ty=125°C 
10 a 10 t Ty=25°C 7 + 
Vos= SV. T=—55°C 
Ves=4V 
0 10 20 30 40 50 60 2 4 6 8 10 12 14 
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics Typical Transfer Characteristics 


1 
a il 
a wi 
n a 
Ww wi 
ce a | 
wi 3 PtH 
= ~~ HHH 
< = HH 
bt Ww oa 
a & Sri 
wu & maa 
F3 3 Hl 
5 
3 z | 
z < 
é & ze 
ra] s HH 
(=) me 
a Ty 
i 


3 1.0 2 5 10 20 50 100 200 500 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics Maximum Safe Operating Area 
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7 | N-CHANNEL 
IRFS140/141/142/143 | ; POWER MOSFETS 


THERMAL IMPEDANCE (PER UNIT) 


1. Duty Factor. pat 


hr. 
2. Per Unit Base=Rmic=1.0 Deg. C/W. 
3. Tiw-To=Pom Zine (U. 
t 


ZunscttRtnic, NORMALIZED EFFECTIVE TRANSIENT 


5 10° 2 5 14 
t1. SQUARE WAVE PULSE DURATION (SECONDS) : 
Maximum Effective. Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


lpr, REVERSE DRAIN CURRENT (AMPERES) 


gts, TRANSCONDUCTANCE (SIEMENS) 


10 20 30 40 50 0 0.4 0.8 12° 16 2.0 2.4 
Ip, DRAIN CURRENT (AMPERES) . Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transconductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 


Rosjon), DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


BVpss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 
(NORMALIZED) 


-40 fe) 40 80 120 160 
Ty, JUNCTION TEMPERATURE (°C) Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature 


& SAMSUNG tae 


-Electronics 


; N-CHANNEL 
‘ IRFS140/141/142/143 POWER MOSFETS 


f) 
V7, 


C, CAPACITANCE (pF) 


peal Jes | de 
aod ee 
Teste eezee 
ines fi 


Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 


) 10 20 30 40 50 
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage 
20r-— 

Rosion, MEASURED WITH CURRENT PULSE OF 2.0us a 

g DURATION. INITIAL Tj=25°C, (HEATING. CFFECT! 
5 a 
5 OF 2 dus PULSE IS MINIMAL) z 
: Hs a a 
Zz a 
< Fd 
f ptt] 
- = 
: Pasa 4a 
z bt 
7 & 
oe 
S 3 
a 
° F 
2 ie z 
z : 
: eS : 
a 
: ey 
a 
ce 
25 50 75 100 125 150 
= tu to DRAIN CURRENT (AMFERES) Ta, AMBIENT TEMPERATURE (°C) 
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature 


36 


Pp, POWER DISSIPATION (WATTS) 


20 40 60 80 100 120 140 160 


Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 
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, _ N-CHANNEL 
IRFS150/151/152/153 POWER MOSFETS 


FEATURES TO-247F Forming 


Lower Rps (ow at high voltage 
Improved inductive ruggedness 

Fast switching times , 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


IRFS150/151/152/153 


PRODUCT SUMMARY TO-247F 
| PartNumber | Vos__| Rosin) | __ to 


IRFS151 


- MAXIMUM RATINGS 


Drain Current-—Pulsed (3) 
Gate Current—Pulsed 


Total Power Dissipation @ Tc =25°C 
Derate above 25°C 


Operating and Storage 
Junction to Case . 
Maximum Lead Temp. for Soldering 
. Purposes, 1/8” from case for 5 seconds 
Notes: (1) Ty=25°C to 150°C 

(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=0.36mH, Vag=25V, Rg=250, starting T=25°C 
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N-CHANNEL 
IRFS150/151/152/153 POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


Symbol Characteristic Min | Typ | Max |Units Test Conditions 
Drain-Source Breakdown Voltage . = 
BVnce | [RFS1SO/RFS152 H00 Neeway 
DSS 
IRFS151/IRFS153 [80 l Ilp=250yuA | 
Vasith) | Gate Threshold Voltage | 2.0 [ Vps=Ves, Ip=250yuA | 
lass _ | Gate-Source Leakage Forward ei Ves=20V 
Iess_| Gate-Source Leakage Reverse _ Ves=—20V | 
Ipss | ZeFO Gate Voltage | - Vos=Max. Rating Ves=OV 
_| Drain Current — | Vos=Max. RatingX0.8, Vas=OV, To=125°C | 
[ On-State Drain-Source Current (2) 40 
IRFS150/IRFS151 
Ip(on) ai Vps>Ipion) XRosionymax. Vas= 10V 
IRFS152/IRFS150 34 [ | 
Static Drain-Source On-State 
Resistance (2) — 
Rosion) | IRFS150/IRFS151 Vaes=10V, Ip=22A 
[ iRFSt 52/IRFS153 Mi Gast | 
Ofs Forward Transconductance (2) 13.0 Vos250V, Ilp=20A 
Ciss | Input Capacitance — |2400 eee 
Coss | Output Capacitance — |1000 pe Vas=OV, Vos=25V, f=1.0MHz 
Crss_ | Reverse Transfer Capacitance — | 200 rah 
Turn-On Delay Time — 
; : Vpp=0.5BVpss, Ip= 20A, Zo=4.70 
tr Rise Time — (MOSFET switching times are essentially 
taott) | Turn-Off Delay Time — independent of operating temperature) 
tr Fall Time — ns ie _| 
Q Total Gate Charge SoM coos aap see 
9 | (Gate-Source Plus Gate-Drain) - Ves=10V, ID=50A, Vps=0.8 Max. Rating 
Qgs_| Gate-Source Charge _ a 18 nc | (Gate charge is essentially independent of 
operating temperature.) 
Qga_ | Gate-Drain (‘Miller’) Charge — | 27 nc . 


THERMAL RESISTANCE 


Junction-to-Case 


Case-to-Sink K/W | Mounting surface flat, smooth, and greased 


Junction-to-Ambient K/W | Free Air Operation 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 
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| N-CHANNEL 
IRFS150/151/152/153 POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Characteristic 


Continuous Source Current 
(Body Diode) 
IRFS150/151 


| | IRFS152/153 


Pulse Source Current(Body Diode)(3) 
Ism | IRFS150/151 


IRFS152/153 


Modified MOSFET symbol 
showing the integral 
reverse P-N junction rectifier 


Tc=25°C, Is=40A, Vas=O0V 


Vv Tc=25°C, Is=34A, Vegs=O0V 
=25°C, Ip=27.7A, die/dt=100A/~uS 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300us, ae Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


60 
Tee a a a 


Nos = =10V 
f. Ves=9V 


eee eee 


50 


foot oet 
oft ata 
pz SS 

RAE] err AARC Maal RT 


Ip, DRAIN CURRENT (AMPERES) 
1p, DRAIN CURRENT (AMPERES) 


ves 5 | 


i) 10 20 30 40 50 60 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) . Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics Typical Transfer Characteristics 


s—— OPERATION IN THIS ‘AREA 
IS LIMITED BY Rosjon) 


Ip, DRAIN CURRENT (AMPERES) 
tp, DRAIN CURRENT (AMPERES) 


NOT rH 
| Rinic= 1.0 K/W HN 
SINGLE PULSE 4 THT 


caeaai “THT 


o 0.4 0.8 1.2 1.6 2.0 1.0 5 10 50 100 200 500 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vos, BRAN GOUNEE VOLTAGE (VOLTS) 
Typical Saturation Characteristics Maximum Safe Operating Area 
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N-CHANNEL 
IRFS150/151/152/153 POWER MOSFETS 


1. Duty Factor. Om 


2 


Zinsc¥Rinsc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


10°5 5 10” 2 5 10° 2 5 10°? 2 5 10° 2 5 1 2 5 10 


t1. SQUARE WAVE PULSE DURATION (SECONDS) 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


Ous Pulse Test 


Ds>Ip(on)XRpsiony"N'ax — 


se Se 


Ipr, REVERSE DRAIN CURRENT (AMPERES) 


gts, TRANSCONDUCTANCE (SIEMENS) 


ol 


0 10 20 30. 40 50 1 2 3 4 5 6 


Ip, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 


1.15 


0.85 


Ros(on), DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


BVpss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 
is (NORMALIZED) 


0.75 


~40 0 40 80 120 160 —40. 0 40 80 120 160 
Ty, JUNCTION TEMPERATURE (°C) Ty, JUNCTION TEMPERATURE (°C) 


Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature 
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: N-CHANNEL 
IRFS150/151/152/153 POWER MOSFETS 


Cgs 


Coss=Cds+ 
Cgs+Cgd 
‘x Cds +Cgd 


C, CAPACITANCE (pF) 


Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 


0 28 56 84 12. 140 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Qg, TOTAL GATE CHARGE (nC) 
Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage 


0.26 


0.20 


— MEASURED WITH 1 
CURRENT PULSE OF 2.0ys 
DURATION. INTIAL T)=25°C 
0.14 (HEATING EFECT OF 2.0ys 
PULSE IS MINIMAL) 

fe 


[ap 


0.10 4+——} z| 


Ip, DRAIN CURRENT (AMPERES) 


0.06 


Ros ion, DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


0.02 ) 
0 20 80 420 160 200 25 "50 75 100 125 150 
_____1p, DRAIN CURRENT (AMPERES) Ta, AMBIENT TEMPERATURE (°C) 
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature 
80 
F 60 s 
4 
= 
z 
° 
< 
2 40 
Q 
a 
ac 
Ww 
= 
5 
a. 
. 20 N 
a 


o 


20 40 60 80 100 120 140 160 


Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 
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: N-CHANNEL 
IRFS230/231/232/233 | POWER MOSFETS 


FEATURES TO-247F Forming 


Lower Rps (on) at high voltage 
Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


PRODUCT SUMMARY 
| Part Number | Vos | Rosen | Io __| 


| IRFS230 0.402 
fo IRFS231 0.400 0.2A 


| IRFS232 0.600 


IRFS233 0.602 


MAXIMUM RATINGS 
| Characteristic | Symbol | IRFS230 | IRFS231 | IRFS232_| IRFS233 | Unit 


Drain-Source Voltage 

Drain-Gate Voltage (Ras=1.OM0Q)(1) 

Gate-Source Voltage Ves Vdc 
Continuous Drain Current Tc=25°C Ib 6.2 6.2 5.5 5.5 Adc 7 
Continuous Drain Current Tc=100°C lle Ip 4.4 4.4 32 32 alae 
Drain Current—Pulsed (3) t- Ibm Adc 
Gate Current—Pulsed lem Adc z 
Single Pulsed Avalanche Energy (4) | Eas mJ 
Avalanche Current | las 6.2 A 
Total Power Dissipation @ Tc=25°C Pp 42 Watts | 


Derate above 25°C 


Operating and Storage 

Junction to Case [& Ista 
Maximum Lead Temp. for Soldering 
Purposes, 1/8” from case for 5 seconds 
Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300yus, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=4mH, Vag=50V, Re=250, starting Tj=25°C 


0.34 


—55 to 150 


TL 300 
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an Ae : N-CHANNEL 
IRFS230/231/232/233 | POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


[cteractestio [in] Typ] Max [Unite] Test Gonditons __—_—| 


Simba 
a eres (=| = LY 
rrsasinnrszss [ao] — | — | V | n2soun 

Vea [Gate Tiestoldvotage 2.0 — | 40] Vv | VeeeVen, =280,A 

tee [Get Sorve testage Fawr | —|— [100 [0A |Veersov 
"so |at-Sourvo Leatage Reverso | — | —[=100] a [Veer—2ov 


Zero Gate Voltage |-— | — | 250 | wa | Vos=Max. Rating Vas=OV 
Drain Current HA | Vps=Max. RatingX0.8, Ves=OV, To= 125°C 
2 . 


On-State Drain-Source Current (2) 
IRFS230/IRFS231 


IRFS232/IRFS230 


Static Drain-Source On-State 
Resistance (2) 
IRFS230/IRFS231 


Vps>Ip(on) XRosion)max. Ves= 10V 


Ves=10V, Ip>=5.0A 


Vps250V, Ip=5.0A 


Ves=OV, Vps=25V, f=1.0MHz 


(oe) 


Turn-On Delay Time Wasmo-bey ee eT ee 
pp=v¥. pss, ID=9.UA, 2o= 
Rise Time | 50 | ns | (MOSFET switching times are essentially 


=al~ 
hb 
ni}a 
i fifafsfaye 2] 8 lp ie 


| — | 50 | ns | independent of operating temperature) 
rrattme SS f—| — | 40 | ne 


Total Gate Charge nC 
(Gate-Source Plus Gate-Drain) Vas=10V, Ilp=12A, Vos=0.8 Max. Rating 


P Oig | Gate-Source Charge = || 60. | nc, | (Gate charge is essentially independent of 
operating temperature.) 
Gate-Drain (‘Miller’) Charge }—| — | 14 | nc | 


THERMAL RESISTANCE 


Junetionto-Gase [<[-[eerfew] SS C~—SSCCCY 
| Rincs Case-to-Sink | — lo2a] — | K/W | Mounting surface flat, smooth, and greased 
Junction-to-Ambient }—| —| 40 |Kw, Free Air Operation 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction. temperature 


SAMSUNG | 2 see 


N-CHANNEL 
IRFS230/231/232/233 POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Chareciereic |Win] Typ [Wax [Une] ___Yeei Condtions ————*d 


Continuous Source Current 

(Body Diode) 

IRFS230/231 Modified MOSFET symbol 
showing the integral 

reverse P-N junction rectifier 


IRFS232/233 


Pulse Source Current(Body Diode)(3) 
Ism | IRFS230/231 


IRFS232/233 


Diode Forward Voltage (2) ales 2 os 
IRFS230/231 2.0 To=25°C, Is=9.0A, Ves=OV 


IRFS232/233 peeszooes) tf Tc=25°C, Is=8.0A, Ves=OV 


Tj=25°C, Ir=6.2A, dli-/dt=100A/uS 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 


(3) Repetitive rating: Pulse with limited by max. junction temperature 
10 


80us Pulse Test 
+ + 


Los 


T 
Os Pulse 
Dion) X Rngion) max 


tp, DRAIN CURRENT (AMPERES) 
Ip, DRAIN CURRENT (AMPERES) 


rc) 20 40 60 80 100 120 
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics Typical Transfer Characteristics 


a g 
Fi # 
2 = 
2 < 
= 5 
5 ry] 
iw [4 
Fs $ 
7 ra) 
3) z 
z < 
< 3 
oe s 
2 to ie 
TH 
; 10 2 5 10 20 50.100 200 500 
Vos; DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics Maximum Safe Operating Area 
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IRFS230/231/232/233 


N-CHANNEL 
POWER MOSFETS 


ZnsctWRinsc, NORMALIZED: EFFECTIVE TRANSIENT 
THERMAL iMPEDANCE (PER UNIT) 


gfs, TRANSCONDUCTANCE (SIEMENS) 


1. Duty Factor. pete 


he. 
2. Per Unit Base=Rinc= 1.67 Deg. C/W. 


mil 
2 


5 10°° 2 


3. Tan-To=Pom Zinc (t)- 
1 


2 5 10° 2 5 1 2 5 10 


ti. SQUARE WAVE PULSE DURATION (SECONDS) : 
Maximum Effective Transient Thermal Impedance Junction-to-Case Vs. Pulse Duration 


80ys Pulse Test 
Vps>lpr0n% Rosion) max 


lp, DRAIN CURRENT (AMPERES) 


Typical Transcounductance Vs. Drain Current 


1.25 
WwW 
e] 
< 
5 
oO 1.16 
> 
z 
= 
3° 
Q 
aq 1.05 
Wu 
cN 
5 
ug 
35 0.9 
0.95 
32 
1°] 
m4 
Zz 
= 0.85 
© F 
7] 
7] 
i) 
> 
o 
- 0.75 


Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature 


Rpsion)) DRAIN-TO-SOURCE ON RESISTANCE 
; (NORMALIZED) 


lor, REVERSE DRAIN CURRENT (AMPERES) 


1 2 3 4 5 6 


Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Source—Drain Diode Forward Voltage 


_ Ty, JUNCTION TEMPERATURE (°C) _ 
Normalized On-Resistance Vs. Temperature 
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N-CHANNEL 
IRFS230/231/232/233 | POWER MOSFETS 


Ciss=Cgs+Cgd. Cds SHORTED a 

Crss=Cgd a 

1600 ro) 
Coss=Cds+£98Cad_ > 

Cgs+Cgd ~ ia 

=Cds+Cgd ru} 

c 4 
w 1200 (e) 
2 I\| ‘ 
b w 

< | (3) 
{mx c 
Oo =): 
Z g 
<q 800 } 
a r 
° E 
< 

S 

400 8 

> 


) 10 20 30 40 50 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Qg, TOTAL GATE CHARGE (nC) 
Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage 


Rost MEASURED WI 

PULSE OF 2,0us DU 

INITIAL T)=25°C 

(HEATING ‘EFFECT OF 2.0. 
\S MINIMAL) 


Ip, DRAIN CURRENT (AMPERES) 


Rpsjon), DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


8 8 16 24 32 40 25 50 75 100 125 150 
___, ld) DRAIN CURRENT (AMPERES) Ta, AMBIENT TEMPERATURE (°C) 
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature 
48 


36 


24 


Pp, POWER DISSIPATION (WATTS) 


an 


ie) 20 40 60 80 100 120 140 160 


Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 
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IRFS240/241/242/243 POWER MOSFETS 


FEATURES | TO-247F Forming 


Lower Rps (on) at high voltage 
Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


IRFS240/241/242/243 


PRODUCT SUMMARY 


. Part Number 
IRFS240 200V 


IRFS241 150V 0.180 
a 


l IRFS242 200V 0.229 


IRFS243 150V 


MAXIMUM RATINGS 


Characteristic | Symbol | IRFS240 | IRFS241 | IRFS242 | IRFS243 | Unit 
Drain-Source Voltage Voss 200 150 200 150 Vdc 
Drain-Gate Voltage (Ras=1.0MQ)(1) VparR 200 150 200 150 vee | 
| Gate-Source Voltage +20 — Vde 
Continuous Drain Current Tc=25°C 12.5 12.5 11.0 11 o | Adc 
Continuous Drain Current Tc=100°C 7.6 7.6 6.8 6.8 Adc 
Drain Current—Pulsed (3) 64 64 Adc 
Gate Current—Pulsed +#1.5 Adc 
Single Pulsed Avalanche Energy (4) 230 cE mJ 
Avalanche Current 12.5 A 
Total Power Dissipation @ Tc=25°C 65 Watts 
Derate above 25°C . 0.52 W/°C 
pees 85 t0 150 | se | 
Maximum Lead Temp. for Soldering 300 °C 


Purposes, 1/8” from case for 5 seconds 
Notes: (1) Tj=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=2.7mMH, Vag=50V, Rg=25Q, starting Tj=25°C 


SAMSUNG | 82 


N-CHANNEL 
IRFS240/241/242/243 POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


Drain-Source Breakdown Voltage 
IRFS240/IRFS242 


IRFS241/IRFS243 lp=250yA 
Gate Threshold Voltage : | Vos=Ves, lo=250uA 
Gate-Source Leakage Forward 


Vaes=O0V 
BVpss 


lass |.Gate-Source Leakage Reverse 


pas Zero Gate Voltage Vps=Max. Rating Vas=0V 

Drain Current = ey Vps=Max. RatingX0.8, Ves=OV, Tc=125°C 
On-State Drain-Source Current (2) 
IRFS240/IRFS241 
IRFS242/IRFS240 


Static Drain-Source On-State 
Resistance (2) 
Rosjon) | IRFS240/IRFS241 Ves=10V, Ip=10A 


IRFS242/IRFS243 
Ofs Vps250V, Ip=10A 


Lae Ves=10V 


Ves=O0V, Vos=25V, f=1.0MHz 


Vop=0.5BVpss, Ip=10A, Zo=4.70 
Rise Time (MOSFET switching times are essentially 
Turn-Off Delay Time independent of operating temperature) 


Fall Time 


Total Gate Charge a 
(Gate-Source Plus Gate-Drain) Ves=10V, Ip=22A, Vos=0.8 Max. Rating 
(Gate charge is essentially independent of 


Gate-Source Charge ; 
operating temperature.) 


Gate-Drain (‘Miller’) Charge 


THERMAL RESISTANCE 


Rthuc | Junction-to-Case 1.92 | K/W 
ae [onc al to-Sink ; K/W | Mounting surface flat, smooth, and greased 


| Riva | Junction-to-Ambient = to-Ambient 40 | K/W' | Free Air Operation 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 
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N-CHANNEL 
IRFS240/241/242/243 POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Symbol] Characters [win] Typ | Max [Unto] Test Gonditone 


Modified MOSFET symbol 
showing the integral 
reverse P-N junction rectifier 


> 


Ism 


fe») 
rS 
> 


De) 
< 


Tc=25°C, Ils=18A, Vags=O0V 


Continuous Source Current 

IRFS240/241 

Pulse Source Current(Body Diode)(3) 

IRFS240/241 72 

inFS242/249 Sec 

Diode Forward Voltage (2) 0 

IRFS240/241 : 

IRFS242/243 = 

Reverse Recovery Time | — 650] — | ns | 1=25°C, Ip=6.2A, die/dt=100A/uS 
Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


(Body Diode) 

ee 
| 1.9 | v | Tc=25°C, Is=16A, Ves=OV 
| — | 

48 40 


80: 


Ip, DRAIN: CURRENT (AMPERES) 


lp, DRAIN CURRENT (AMPERES) 


A ED OD SS OY SE TE 


) 10 7 a 14 


Vos, DRAIN- an Soucek VOLTAGE (VOLTS) Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics Typical Transfer Characteristics 


80us Pulse Test 
| 


lp, DRAIN CURRENT (AMPERES) 
Ip, DRAIN CURRENT (AMPERES) 


Payot 1.0 K/W 
SINGLE PULSE 


1.0 2 5 10 


Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vos, DRAIN- TOSOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics Maximum Safe Operating Area 
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IRFS240/241/242/243 


N-CHANNEL 
POWER MOSFETS 


— SINGLE PULSE (TRANSIENT —4 
THERMAL IMPEDANCE) 


| 1. Duty Factor. =u 
; 


Zthoc(/Rtnsc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


3. Taa~To=Pom Zinsc (t) 


10% 5 10° 2 5 10° 2 


5 


107? 


2 5 +10" 2 


t1. SQUARE WAVE PULSE DURATION (SECONDS) 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


80yus Pulse Test 
|__ Vps>lpyonyXRosiony Max 


gfs, TRANSCONDUCTANCE (SIEMENS) 


0. "8 16 24 32 40 
Ip, DRAIN CURRENT (AMPERES) 
’ Typical Transcounductance Vs. Drain Current 


1.415 


a 
2 
a 


° 
© 
a 


BVpss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 
(NORMALIZED) 


Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature 


ipr, REVERSE DRAIN CURRENT (AMPERES) 


Ros (on), DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


1 . 2. Per Unit Base=Rnyc=1.0 Deg. C W 


5 1 2 5 


Pp Tj=15 
Lt T= 25°C 


0 0.4 0.8 1.2 1.6 


Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Source—Drain Diode Forwa 


2.0 2.4 


rd Voltage 


120 160 


Ty, JUNCTION TEMPERATURE (°C) 
Normalized On-Resistance Vs. Temperature 
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Rae eA 


Crss=Cgd[ 
1e 
Coss=Cds +——_—_—_ 


C, CAPACITANCE (pF) 


Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 


Qg, TOTAL GATE CHARGE (nc) 
Vos, ORAIN-TO-SOURCE VOLTAGE (VOLTS) ; io 
Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage 


ING 


tp, DRAIN CURRENT (AMPERES) 


Rosin) MEASURED WITH CURRENT PULSE OF 
2.0us DURATION. INTIAL Tj=25°C (HEATING 
EFECT OF 2.0us PULSE IS MINIMAL) 


Ros ton) DRAIN-TO-SOURCE. ON RESISTANCE (OHMS) 


) 20 40 60 80 100 25 50 75 100. 125 150 
Ip, DRAIN CURRENT (AMPERES) Ta, AMBIENT TEMPERATURE (°C) 
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature 


Pp, POWER DISSIPATION (WATTS). - 


ie) 20 40 60 80 100 120 140 160 


Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 
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| N-CHANNEL 
IRFS250/251 1252/253 POWER MOSFETS 


FEATURES TO-247F Forming 


Lower Ros (on) at high voltage 
Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate ceil structure 
Lower input capacitance 

Extended safe operatin:; area 
Improved high temper: iure reliability 


IRFS250/251/252/253 


PRODUCT SUMMARY 


Part Number Vos 


IRFS250 200V 0.0850 


IRFS251 | 150V 0.085 20.7A 


IRFS252 200V 0.1.29 17.3A 


| ss0v 


IRFS253 


MAXIMUM RATINGS 


IRFS250 | IRFS251 | IRFS252 | IRFS253 | Unit 
Drain-Source Voltage Voss 200 150 200 150 Vde 
Drain-Gate Voltage (Ras=1.0M0)(1) |__ Voer 200 | 150 | 200 150 =| Vdc 

! Gate-Source Voltage | Ves +20 | Vde 
Continuous Drain Current Tc=25°C L Ip 20.7 20.7 17.3 17.3 | Ade 
Continuous Drain Current Tc= 100°C Ib 13 13 11 11 Adc 

Drain Current—Pulsed (3) lom 120 120 1 100 100 | Adc | 
Gate Current—Pulsed lam +1.5 Adc 
Single Pulsed Avalanche Energy (4) ei Eas 247 mdJ 
Avalanche Current las 20.7 | A 

"Total Power Dissipation @ Tc=25°C | Pp 70 Watts 
Derate above 25°C | 0.56 | Ww/°C 

rating and rage 

L geek to : Ce Teg pone dee es | 
Maximum Lead Temp. for Soldering 7 300 °C 

Purposes, 1/8” from case for 5 seconds . 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=1.1mH, Vag=50V, Re=25Q, starting Tj=25°C 
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| _ N-CHANNEL 
IRFS250/251/252/253 POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


Symbol Characteristic Min | Typ | Max |Units Test Conditions 
Drain-Source Breakdown Voltage 
= Ne =OV 
IRFS250/IRFS252 200 Ven Nee 
BVpss 
| IRFS261/IRFS253 Ip=250uA 
Vesith) | Gate Threshold Voltage V_ | Vos=Ves, Ib>=250yA 
Iass | Gate-Source Leakage Forward nA | Ves=20V 


nA | Ves=—20V 
pA | Vos=Max. Rating Vas=0V 


lass | Gate-Source Leakage Reverse 


4f— 


Zero Gate Voltage 


loss ; 
Drain Current vA | Vos=Max. RatingX0.8, Veas=OV, Tc=125°C 
On-State Drain-Source Current (2) n 
IRFS250/IRFS251 
IDion) Vps>lp(on) XRos(on)max. Ves= 10V 
“l IRFS252/IRFS250 A 
[~ Static Drain-Source On-State io 
Resistance (2) a 
Rosion) | IRFS250/ARFS251 Ves=10V, Ilp=16A 
| 
| RFS252/IRFS253 Q 


Forward Transconductance (2) 


Ofs u | Vos250V, Ip=16A 
Ke | Input Capacitance 


pF 
Coss {| Output Capacitance pF | Ves=OV, Vps=25V, f=1.0MHz 
Crss_ | Reverse Transfer Capacitance pF 
tayon) [ Turn-On Delay Time ns 
Vpp=0.5BVpss, Ip=16A, Zo=152 


tr Rise Time 


NS_| (MOSFET switching times are essentially 
ee Turn-Off Delay Time 


ns_ | independent of operating temperature) 


t Fall Time ns ke 
Q Total Gate Charge nC 
9 | (Gate-Source Plus Gate-Drain) Ves=10V, Ip=38A, Vps=0.8 Max. Rating 
Qgs_| Gate-Source Charge nc (Gate charge is essentially independent of 
operating temperature.) 
Qgq | Gate-Drain (“Miller”) Charge nc 


THERMAL RESISTANCE 


“Fine [sunetontocese ——«if-[—live[kw]SOSC~—SSS 
Rtncs covey —___—_=? 24 = K/W | Mounting surface flat, smooth, and greased 
Rthua | Junction-to-Ambient K/W | Free Air Operation _ 

Notes: (1) Tu=25°C to 150°C . 


(2) Pulse test: Pulse width<300ys, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 


+H SAMSUNG | | a 458 


N-CHANNEL 
IRFS250/251/252/253 | POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Test Conditions 


Characteristic 


Continuous Source Current 


(Body Diode) — 
IRFS250/251 Modified MOSFET symbol 
IRFS252/253 a es A__| Showing the integral — 

— —- + reverse P-N junction rectifier 


Pulse Source Current(Body Diode)(3) 


Ism IRFS250/251 -—-ji— A 
IRFS252/253 Beat Ee A | 
Diode Forward Voltage (2) Ay = Zs 
; apeoROIoR: =|) Vv Tc=25°C, Is=30A, Ves=OV 
SD TT 
[ IRFS252/253 —-|— Vv Tc=25°C, Is=25A, Vas=OV 


Tj=25°C, Il-=20.7A, dig/dt=100A/uS 


| Reverse Recovery Time 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


Ise Test ~—J 


4 


Pulse Test 
pion)XRogionymax 


Ip, DRAIN CURRENT (AMPERES) 
Ip, DRAIN CURRENT (AMPERES) 


1 2 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics Typical Transfer Characteristics 


Ous Pulse Test 
$a + 


lp, DRAIN CURRENT (AMPERES) 


Ip, DRAIN CURRENT (AMPERES) 


) 0.4 0.8 1.2 16 2.0 1.0 2 5 10 20 50 100 200 500 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics Maximum Safe Operating Area 
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IRFS250/251/252/253 POWER MOSFETS — 


oo 


ACH 


= 
ee 
a 
_| SINGLE PULSE (TRANSIENT 


ZensctO/Rynic, NORMALIZED EFFECTIVE TRANSIENT 
"THERMAL IMPEDANCE (PER UNIT) 


5 10° 5 1 2 5 10 


ti. SQUARE WAVE PULSE DURATION (SECONDS) 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


—— 
A eee ER 


XT) 
: 


coe 


80us Pulse Test 
Vos>lojon)xRosionynax 


gfs, TRANSCONDUCTANCE (SIEMENS) 


lpr, REVERSE DRAIN CURRENT (AMPERES) 


ft) 10 20 30 40 50 ) 1 2 3 4 5 6 
'p, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voitage 
1.25 


0.85 


Rps (on), DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


BVpss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 
(NORMALIZED) 


0.75 | 
—40 0 40 80 120 160 —40 0° 4 40 80 120 160 
Ty, JUNCTION TEMPERATURE (°C) Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature 
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IRFS250/251/252/253 


N-CHANNEL 


POWER MOSFETS 


nD 
S 
Q 
oO 


C, CAPACITANCE (pF) 


800 


0.22 


Ros (on) DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


0.06 
0 
80 

c 60 

< 

= 

z 

Q 

= 

= 

& 40 

a 

a 

« 

W 

ES 

ra) 

a 

3 20 

a. 
re) 


f=1MHz 
Ciss=Cgs+Cgd, Cds SHORTED 
Crss=Cgd 


+— is Cgd — 

Coss=Cas+ 298 204 
gst+Cgd 
— 


gd 


10 20 30 40 50 


Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Capacitance Vs. Drain to Source Voltage 


Rosjon) MEASURED WITH CURRENT 
PULSE OF 2.0us DURATION __|_ 
INTIAL T;=25°C (HEATING EFECT | 
OF 2.0us PULSE IS MINIMAL) 
cca _ at 


30 60 90 120 150 
Ip, DRAIN CURRENT (AMPERES) 
Typical On-Resistance Vs. Drain Current 
L + { } 4 
Zs 4 4 
+ 4 + 
r T + t + 
~ 4 4 4 4 ff 
20 40 #60 80 100 120 140 160 


Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 


Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 


tp, DRAIN CURRENT (AMPERES) 


0) 28 56 84 112 
Qg, TOTAL GATE CHARGE (nC) 
Typical Gate Charge Vs. Gate-To-Source Voltage 


140 


25 50 75 


100 125 


Ta, AMBIENT TEMPERATURE (°C) 
Maximum Drain Current Vs. Case Temperature 


150 
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N-CHANNEL 
IRFS330/331/332/333 POWER MOSFETS 


FEATURES TO-247F Forming 


Lower Rps (on) at high voltage 
Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 
Extended safe operating area 
Improved high temperature reliability 


IRFS330/331 /332/333 


PRODUCT SUMMARY | T0-247F 
Part Number 
IRFS330 400V 


IRFS331 350V 


IRFS332 | 4oov 


IRFS333 350V 


MAXIMUM RATINGS 


Characteristic IRFS330 | IRFS331 | IRFS332 | IRFS333 | Unit | 
Drain-Source Voltage | Voss Vde 
Drain-Gate Voltage (Ras=1.0MQ)(1) L VpGrR Vde . 
Gate-Source Voltage Ves +20 r vde_| 
Continuous Drain Current Tc=25°C | Io 38 | 38 [| 3s | 35 |_ Adc 
Continuous Drain Current Tc=100°C | bo 24 [| 24 | 23 | 23 | Ade 
Drain Current—Pulsed (3). lom 32. 32 18 L 18 | Ade 
Gate Current—Pulsed [ lem +£1.65 | Ade | 
Single Pulsed Avalanche Energy (4) | Eas 128 [ mJ 
Avalanche Current las 3.8 A 
Total Power Dissipation @ Tc=25°C | Pp 42 | Watts 
| .Derate above 25°C [ 0.34 pa’ 
erating and Storage 
mina to Cake i | Ty, Tstg =e tg 150 °C | 
Maximum Lead Temp. for Soldering ie 300 
Purposes, 1/8” from case for 5 seconds 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=17mH, Vag=50V, Ra=250, starting Tj=25°C 
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Electronics 


N-CHANNEL 
IRFS330/331/332/333 POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (1,=25°C unless otherwise specified) 


Symbol Characteristic min | Typ | Max [Units Test Conditions 


Drain-Source Breakdown Voltage 400 Vv 
IRFS330/IRFS332 
BVpss 
IRFS331/IRFS333 350] — | — | v | to=250yA 
Vesith) | Gate Threshold Voltage 2.0| — | 4.0 | v_ | Vos=Ves, l>=250¥A 
Iess_ | Gate-Source Leakage Forward — | — | 100 | nA | Ves=20V 
— 
lass | Gate-Source Leakage Reverse — | — |~100) nA | Ves=—-20V 
-|- Vps=Max. Rating Ves=OV 
ines Zero Gate Voltage g 
Drain Current a | — Vps=Max.RatingX0.8, Ves=OV, To=125°C 
On-State Drain-Source Current (2) 55| — 
IRFS330/IRFS331 , 
ID(on) IRFS332/IRFS330 ae Vps>Ip(on) X Rosion)max. Ves=10V 
LK — = a | 
Static Drain-Source On-State 
Resistance (2) -|in- 
Roscon) | IRFS330/IRFS331 ui a Ves=10V, Ip=3.0A 
IRFS332/IRFS333 ae ; Q 
ts Forward Transconductance (2) 2.9} — Vos250V, Ip=3.0A 
1 Ciss Input Capacitance — | 780 
Coss | Output Capacitance — | 99 Ves=0V, Vos=25V, f=1.0MHz 
Crss_ | Reverse Transfer Capacitance _ 
taon) | Turn-On Delay Time -—-|- 
Vop=0.5BVpss, Ip=3.0A, Zo=150 
tr Rise Time mus (ee (MOSFET switching times are essentially 
taot) | Turn-Off Delay Time a: 8 independent of operating temperature) 
r tt Fall Time —_|-—- 
Q Total Gate Charge | 48 
9 (Gate-Source Plus Gate-Drain) Ves=10V, Ip=7.0A, Vps= 0.8 Max. Rating 


Qgs | Gate-Source Charge = (Gate charge is essentially independent of 
c t operating temperature.) 
Qga | Gate-Drain (‘Miller’) Charge — 14 


THERMAL RESISTANCE 


ace 
Junction-to-Ambient /—| | 40 [Kw] 
Notes: (1) Ty=25°C to 150°C 


(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 


Junction-to-Case 


Mounting surface flat, smooth, and greased 
Free Air Operation . 


Case-to-Sink 
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| N-CHANNEL 
IRFS330/331/332/333 - POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


| Symbol Characteristic Min | Typ | Max | Units Test Conditions 


Continuous Source Current 
(Body Diode) 5.5 
IRFS330/331 
IRFS332/333 | — | 4s | 
Pulse Source Current(Body 4 
IRFS330/331 22 


FIRFS332/333 Cane ES A 


Diode Forward Voltage (2) 18 Vv 
IRFS330/331 
Vv Tc=25°C, Ils=4.5A, Vas=OV 
| ty | Reverse Recovery Time Tj=25°C, tr=3.8A, dip/dt=100A/puS 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
10 


Modified MOSFET symbol 
showing the integral 
reverse P-N junction rectifier 


Tco=25°C, Ig=5.5A, Vag=0V 


Ip, DRAIN CURRENT (AMPERES) 
lb, DRAIN CURRENT (AMPERES) 


0 50 100 150 200 250 300 0 1 2 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics Typical Transfer Characteristics 


aca SAE 
++ +] 
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H+ IS LIMITED BY Rosjohy 
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A maaritdans 
ee _ 
Fea a a 4 
_ 10 10 2 10 20 50 100 200 500 
Vos, pore TO- apiinge ee fours) Vos, SSAAKTO OUNCE VOLTAGE (VOLTS) 


Typical Saturation Characteristics Maximum Safe Operating Area 
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IRFS330/331/332/333 


N-CHANNEL 


POWER MOSFETS 


Zthact¥Rthyc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


gfs, TRANSCONDUCTANCE (SIEMENS) 


1.26 


= 
ae 
a 


BVpss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 
(NORMALIZED) 


CN 
Seo 


1. Duty Factor. pat. 


tr. 
2. Per Unit Base=Ryyc= 1.67 Deg. C/W. 
3. Taw-To=Pom Zine (t)- 
t 


2 5 1 2 5 10 


5 107 2 5 10° 
t1. SQUARE WAVE PULSE DURATION (SECONDS) 


Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


80us Pulse Test 
Vos?lojoni% Rosion; max 


lpr, REVERSE DRAIN CURRENT (AMPERES) 


2 4 6 8 10 
Ip, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 


Rosjon), DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


0.75 
—40 ie) 40 80 120 160 ~40 Oo 40 80 120 160 
Ty, JUNCTION TEMPERATURE (°C) Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature 
465 
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| : | N-CHANNEL 
IRFS330/331/332/333 + POWER MOSFETS 


Tee oe is ies ale f 

1600 a lace 
Ciss=Cgs+Cgd, Cds SHORTED 
Crss=Cgd 


\ (ee ae ce 
p> 1 cl (PU ea 
ANS | 
aS —_— 


a 

aq 

J 

$ 

fa a 

c Coss=Cds+29SC99_ 2 

x Cgs+Cgd 5 
il 1200 g 15 

Fd RERe ie rs 
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< fo} 
& 800 6 10 

: ai 5 
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o 
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F Crssppemmmnnfmomonmen 
: 0 8 16 24 32 40 
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Qg, TOTAL GATE CHARGE (nC) 
Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage 


ag 
Pane smy am 
Saee87 40 


eis = anaes 
eae eee ae 
ee 


Roson) MEASURED WITH CURRENT PULSE OF 


Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 


Rpsjon), DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


25 50 75 100 125 150 
: Ip, DRAIN CURRENT (AMPERES) Qg, TOTAL GATE CHARGE (nC) 
Typical On-Resistance Vs. Drain Current Typical Gate Charge Vs. Gate-To-Source Voltage 
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Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 
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| N-CHANNEL 
IRFS340/341/342/343 | POWER MOSFETS 


FEATURES T0-247F Forming 


Lower Ros (on) at high voltage 
Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
improved high temperature reliability 


IRFS340/341/342/343 
PRODUCT SUMMARY T0-247F 


Part Number Vos Rosion) 
IRFS340 


IRFS341 a 


IRFS342 


IRFS343 


MAXIMUM RATINGS 


Characteristic Symbol | IRFS340 IRFS341 IRFS342 IRFS343 Unit 

Drain-Source Voltage Voss 400 350 400 350 Vdc 
Drain-Gate Voltage (Ras= 1.0MQ)(1) Vpar 400 350 — 400 i 350 Vdc 1 
Gate-Source Voltage - Ves +20 : ‘| Vde 
Continuous Drain Current Tc=25°C Ib 6.9 [ 6.9 | 5.5 5.5 Adc 
Continuous Drain Current Tc=100°C lb 4.3 4.3 3.4 3.4 Adc 
Drain Current—Pulsed (3) lpm 40 40 33 33 Ade 
Gate Current—Pulsed lem +1.5 Adc 
Single Pulsed Avalanche Energy (4) Eas 227 mJ J} 
Avalanche Current las 6.9 A 
Total Power Dissipation @ Tc=25°C Pp 65 » Watts 
Derate above 25°C 0.52 Ww/°C 
Operating and Storage -~55 to 150 

Junction to Case 
Maximum Lead Temp. for Soldering 300 

Purposes, 1/8” from case for 5 seconds 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<x2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=9.1mH, Vag=50V, Re=250, starting Tj=25°C 
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Electronics 


| N-CHANNEL 
IRFS340/341/342/343 POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


ae a 


Drain-Source Breakdown Voltage 
IRFS340/IRFS342 


IRFS341/IRFS343 


BVpss 


-100 ms Ves=—20V 
250 Es Vos = Max. ded Vas=0V 


Zero Gate Voltage 
Drain Current 


On-State Drain-Source Current (2) 
IRFS340/IRFS341 


Static Drain-Source On-State 
Resistance (2) 
IRFS340/IRFS341 


Ves=10V, Ip=5.2A 


Forward Transconductance (2) Vos250V, Ip=5.2A 


Input Capacitance 


Output Capacitance Ves=0V, Vos=25V, f=1.0MHz 


Reverse Transfer Capacitance 


Turn-On Delay Time 


Vop=0.5BVpss, Ip=5.0A, Zo =4.70 
(MOSFET switching times are essentially 
independent of operating temperature) 


Rise Time 


taoff) | Turn-Off Delay Time 


tr 


Fall Time 


Total Gate Charge 
(Gate-Source Plus Gate-Drain) 


| Vee" 10V, Ip=12A, Vps=0.8 Max. Rating 
(Gate charge is essentially independent of 
operating temperature.) 


Gate-Source Charge 


Gate-Drain (“Miller”) Charge 


THERMAL RESISTANCE 


Junction-to-Case _ — 1.92 KW | 
Case-to-Sink K/W | Mounting surface flat, smooth, and greased 


Junction-to-Ambient ae K/W | Free Air Operation 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 
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| N-CHANNEL 
IRFS340/341/342/343 POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Continuous Source Current 
(Body Diode) 
IRFS340/341 


IRFS342/343 


Pulse Source Current(Body Diode)(3) 
IRFS340/341 


IRFS342/343 


Diode Forward Voltage (2) 
IRFS340/341 


IRFS342/343 


Reverse Recovery Time 


Modified MOSFET symbol 
showing the integral 
reverse P-N junction rectifier 


Tc=25°C, Is=8.0A, Vas=O0V 
Tj=25°C, Ir=6.9A, dir/dt=100A/puS 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300ps, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


Pulse Test 

a Ipion) X RD son) MAX. 
fi f 
5 : 
< < 
f E 
2 rr 
io 4 
> ec 
rs) > 
z z 
z z 
3 Fs 
a, a 
= * 
s 

0) 20 40 60 80 100 120 0 2 4 6 8 10 12 14 
Vos; DRAIN-TO-SOURCE VOLTAGE (VOLTS) Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics Typical Transfer Characteristics 


—o Ao 
=== OPERATION IN THIS AREAL 
Ea ed 


80yus Pulse Test 
al a { 5-—— 7 IS LIMITED BY Rogjon TE 


Ip, DRAIN CURRENT (AMPERES) 
lp, DRAIN CURRENT (AMPERES) 


1.0 2 5 10 20 50 100 200 6500 
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics Maximum Safe Operating Area 
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N-CHANNEL 
IRFS340/341/342/343 POWER MOSFETS 


maze iti 
| 
| 


t 


3. Tuw-To=Pom Zinsc {t)- 


ZenscttWRensc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


a 

il 1. Duty Factor. O=— 

t. 

TT 2. Per Unit Base=Ryjyc=1.0 Deg. C/W 

: 10°5 5 10° 2 5 10° 2 to) 10? 2 5 10°' 2 5 1 2 5 10 


ti. SQUARE WAVE PULSE DURATION (SECONDS) ; 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


80yus Pulse Test 


Vos>loron X Rosiony max 


lpr, REVERSE DRAIN CURRENT (AMPERES) 


gts, TRANSCONDUCTANCE (SIEMENS) 


aR 
/ 5 10 15 20 


0. 35 3 4 5 
; Ip. DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transconductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 


Rosjon), DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


BVpss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 
(NORMALIZED) 


Ty, JUNCTION TEMPERATURE (°C) Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature 
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N-CHANNEL 
IRFS340/341/342/345 POWER MOSFETS 
er 


2000 
@ 
1600 = 
$ 
2 w 
g Vos=0 3 
7 1200 f=1MHz + 3 
2 Ciss=Cgs+Cgd, Cds > 
Fs Crss=Cgd = is} 
=} Cgs Cgd a 
< Coss=Cds +—2> 9° 2 
< 800 Cgs+Cgd ® 
ie =Cds+Cgd ° 
Jd w 
< 
So 
400 é 
> 


0 5 10 15 20 25 30 35 40 45 50 0 20 40 60... 80 100 
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) ; Qg, TOTAL GATE CHARGE (nC) 
Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage 
g t — 1. + 
3 Rosion MEASURED WITH CURRENT 
mi PULSE OF 2.0us DURATION —~J 
3) INTIAL T)= 25°C (HEATIN a 
: OF 2.0us PULSE IS MINIM w 
2 a 
uw = 
a < 
2 
g § 
x > 
5 3 
% z 
ge é 
< = 
< 3 
ce 
a 
g 
g 
4 
0 10 20 30 40 50 25 50 75 100 125 150 
; Ip, DRAIN CURRENT (AMPERES) Ta, AMBIENT TEMPERATURE (°C) 
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature 


Pp, POWER DISSIPATION (WATTS) 


0 20 40 60 80 100 120 140 160 


Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 
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Electronics 


N-CHANNEL 
IRFS350/351/352/353 POWER MOSFETS. 


FEATURES 


Lower Ros (on) at high voltage 
Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


TO-247F Forming 


PRODUCT SUMMARY 

| PartNumber | Vos | Rosin | lo_| 

ross | eon | oan | roan | 
IRFS352 0.420 


IRFS353 


MAXIMUM RATINGS 
| Characteristic | Symbol | IRFS350_| IRFS351_| IRFS352_| IRFS353_| Unit __ 


Drain-Source Voltage Vpss 400 350 — 400 350 


Drain-Gate Voltage (Ras=1.0MM)(1) Vocr | 400 | 350 | 400 | 350 Vde 


Continuous Drain Current Tc=25°C 


.| Single Pulsed Avalanche Energy (4) 

Avalanche ‘Current las 10.4 
Total Power Dissipation @ Tc=25°C 70 Watts 
Derate above 25°C 0.56 W/°C 

Operating and Storage _ gE F ° 
|. Junction to Case. Td: Tet9 ee 1P0 © 
Maximum Lead Temp. for Soldering T °C 

Purposes, 1/8” from case for 5 seconds F 
Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300ys, Duty Cycle<2% 


(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=17mH, Vaa=50V, Re=250, starting Tji=25°C 
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N-CHANNEL 
IRFS350/351/352/353 POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


Symbol Characteristic Min | Typ | Max |Units| Test Conditions 
Drain-Source Breakdown Voltage 
ae =O0V 
IRFS350/IRFS352 fica MGS 
BVpss |— is 
IRFS351/IRFS353 350 Ip=250uA 
| Veseny | Gate Threshold Voltage 2.0 Vpos=Vas, Ip=250pA 
lass | Gate-Source Leakage Forward _ Ves=20V ; 
lass | Gate-Source Leakage Reverse San Ves=—20V Z| 
Zero Gate Voltage = Vos=Max. Rating Vas=OV 


lpss 


L He Current ee 


On-State Drain-Source Current (2) 
IRFS350/IRFS351 
ID(on) L- 
IRFS352/IRFS350 13 
Static Drain-Source On-State i 


Resistance (2) _ 
Rosion) | IRFS350/IRFS351 


IRFS352/IRFS353 = 


Ots Forward Transconductance (2) 8.0 


Vps=Max. RatingX0.8, Ves=OV, Tc=125°C 


Vps>Ip(on) XRps(on)max. Ves=10V 


Ves=10V, Ilp=8.0A 


Vps250V, Ip=8.0A 
Ciss | Input Capacitance — 


Coss | Output Capacitance _ Vaes=OV, Vps=25V, f=1.0MHz 


Crss | Reverse Transfer Capacitance — 


t Turn-On Delay Time -—j- 
don) y ewan Vop=0.5BVpss, In=8.0A, Zo=4.72 
tr __| Rise Time — | — | 65 | MS | (MOSFET switching times are essentially 
tao) | Turn-Off Delay Time es | — | 150 | ns | independent of operating temperature) 
tt Fall Time -;j- 75 ns 
a ca 
Total Gate Charge 
Qg F — | — | 120} nc ; 
Eos (Gate-Source Plus Gate-Drain) Vas=10V, Ip>=18A, Vps=0.8 Max. Rating 
Qos Gate-Source Charge a | 14 _ nc (Gate charge is essentially independent of 
: operating temperature.) 


Qga | Gate-Drain (“Miller”) Charge — | 59 _ nc 


THERMAL RESISTANCE 


Junction-to-Case — | 1.78 | K/W 
Case-to-Sink 0.24; — | K/W| Mounting surface flat, smooth, and greased 
Junction-to-Ambient _ 40 | K/W | Free Air Operation 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300yus, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 
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IRFS$350/351/352/353 


N-CHANNEL 
POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Notes: 


Ip, DRAIN CURRENT (AMPERES) 


ip, DRAIN CURRENT (AMPERES) 


(1) Ty=25°C to 150°C 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


o- 50 100 150 200 250 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics 


Ves=4V 
Pa | 


Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics 


Ip, DRAIN CURRENT (AMPERES) 


Ip, DRAIN CURRENT (AMPERES) 


Characteristic Test Conditions 
_ | Continuous Source Current 
Is (Body Diode) —!|— 
IRFS350/351 Modified MOSFET symbol 
| 1RFS352/353 9) i showing the integral 
+ + reverse P-N junction rectifier 
Pulse Source Current(Body Diode)(3) 
Ism IRFS350/351 —|— 
IRFS352/353 -—-|- 
Diode Forward Voltage (2) 
‘ —* fas = ° = A.V =OV 
‘ IRFS350/351 Tco=25°C, Is=15A, Vas=0 
sp 
| IRFS352/353 —-|—- Vv | Tc=25°C, Is=13A, Vas=OV 
Reverse Recovery Time | — |1000 Tj=150°C, IrF=10.4A, dir/dt=100A/uS 


10 


(2) Pulse test: Pulse width<300us; Duty Cycle<2% 


80yus Pulse Test 
Vos>lpion)XRpsiony) Max 


_ Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Transfer Characteristics 


PERATION IN THIS AREA IS LIMITED BY Rosjont} +114 
Ci 
| 


| 
ce 


hag 


_" 
i 


LA oe 
a i HS 


5 10 20 50 100 200 500 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Maximum Safe Operating Area 
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N-CHANNEL 
IRFS350/351/352/353 POWER MOSFETS 


THERMAL IMPEDANCE) 


ae 8 ail 


10°' 2 


11. SQUARE WAVE PULSE DURATION (SECONDS) 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


Zinsc(t/Rtnuc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


80ys Pulse Test 
Vos>lpjon)XRpsyonynax 


gfs, TRANSCONDUCTANCE (SIEMENS) 


lon, REVERSE DRAIN CURRENT (AMPERES) 


0 4 8 12 16 20 0 1 2 3 4 5 6 
Ip, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 


(NORMALIZED) 


Ros (on), DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


BVoss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 


0) 
~40 0 40 80 120 160 -40 0 40 80 120 160 
Ty, JUNCTION TEMPERATURE (°C) Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature : Normalized On-Resistance Vs. Temperature 


& SAMSUNG ae 
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IRFS350/351/352/353 POWER MOSFETS 


a a 
AEP 
i a 


eis ee 


3200 


2400 


Coss=Cas+ 29% Cot 


C, CAPACITANCE (pF) 


Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) . 


i —..] 
lcrss| 
TPA CEE ees se 
0 10 20 30 40 50 0 28 56 84 112 140 
Vos, ORAIN-TO-SOURCE VOLTAGE (VOLTS) Qy, TOTAL GATE CHARGE (nC) 
Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage 


a 
= 
x= 
9 
3 
3 g 
- e 
b a 
% = 
= < 
5 5 
ws 4 
z : 
z 
5 : 
Z 6 
3 r-) 
a 
3 
8 
ac 
) 15 30 45 60 75 
Ip, ORAIN CURRENT (AMPERES) Ta, AMBIENT TEMPERATURE (°C) 
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature 


Pp, POWER DISSIPATION (WATTS) 


i) 20 40 60 80 100 120 140 160 


; Tc, CASE TEMPERATURE (°C) . 
Power Vs. Temperature Derating Curve 


SAMSUNG | Si 


N-CHANNEL 
IRFS430/431/432/433 POWER MOSFETS 


FEATURES | TO-247F Forming 


Lower Ros (on) at high voltage 
Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


IRFS430/431/432/433 


PRODUCT SUMMARY | TO-247F 
| PartNumber | Vos | R 


IRFS430 500V 


2.8A 


MAXIMUM RATINGS 
| Characteristic S| Symbol! | IRFS430 | IRFS431 | IRFS432 | IRFS433 | Unit_| 


Drain-Source Voltage 


Drain-Gate Voltage (Ras=1.0M0)(1) 
Gate-Source Voltage 
Continuous Drain Current Tc=25°C 
Continuous Drain Current Tc=100°C 
Drain Current—Pulsed (3) 

Gate Current—Pulsed 

Single Pulsed Avalanche Energy (4) 
Avalanche Current 


Total Power Dissipation @ Tc =25°C 
Derate above 25°C 


Operating and Storage 
Junction to Case 


Maximum Lead Temp. for Soldering T °C 
Purposes, 1/8” from case for 5 seconds 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=4mH, Vag=50V, Ra=250, starting Tj=25°C 


& SAMSUNG ae 


oak | N-CHANNEL 
IRFS430/431/432/433 POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


Symbol Characteristic Min | Typ | Max [Units Test Conditions 
Drain-Source Breakdown Voltage 
re) = = 
IRFS430/IRFS432 ee ves" ON 
BVpss |— + { 
IRFS431/IRFS433 450| — Ilp=250yuA 
——4 Aes ee 
Vasith) | Gate Threshold Voltage 2.0} — __| Vos=Ves, Ip=250yuA 
lass ‘T Gate-Source Leakage Forward ia (oles | Vas=20V 
lass T Gate-Source Leakage Reverse fee (ice Ves= —20V 
loss | Ze Gate Voltage ad ez Vos=Max. Rating Ves=0V 
=i Drain Current Py ire eee Vos=Max. RatingX0.8, Ves=OV, Tc=125°C 
i On-State Drain-Source Current (2) 4 3| = 
| IRFS430/IRFS431 
IDion) : Vps>Ip(on) XRos(on)max. Vas= 10V 
4 IRFS432/IRFS430 [4.0 _ | 
fee Static. Drain-Source On-State 
Resistance (2) —|{|— 
Roston) | IRFS430/IRFS431 . sh Ves=10V, Ip=2.5A 
| IRFS432/IRFS433 _ 
ara (Sh 4 
Cts Forward Transconductance (2) los — | Vos>50V, Ip=2.5A 
Ciss | Input Capacitance — [780| — | pF 
Coss | Output Capacitance - se | — | pF | Vas=OV, Vps=25V, f=1.0MHz 
Crss_ | Reverse Transfer Capacitance _ | 3a | — | pF 
taion) | Turn-On Delay Time _ 
[+ Vop=0.5BVpss, lp=2.5A, Zo= 150 
t | Rise Time = (MOSFET switching times are essentially 
tao) | Turn-Off Delay Time os independent of operating temperature) 
t _| Fall Time | — 
Q Total Gate Charge ~ 
9 | (Gate-Source Plus Gate-Drain) Ves=10V, Ip=6.0A, Vps=0.8 Max. Rating 
| Ges | Gate-Source Charge = (Gate charge is essentially independent of 
operating temperature.) 
Qou Gate-Drain (“Miller’) Charge — 


THERMAL RESISTANCE 


Junction-to-Case 


Case-to-Sink K/W | Mounting surface flat, smooth, and greased 


K/W | Free Air Operation 


Junction-to-Ambient 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse. test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 


&& SANISUNG | are 


N-CHANNEL 
IRFS430/431/432/433 POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Symbel|___Characterate [win] Typ] Wax [Uni 


Continuous Source Current 
(Body Diode) 4.5 
IRFS430/431 : 

IRFS432/433 }- | — | 4.0 


Pulse Source Current(Body Diode)(3) 
IRFS430/431 


IRFS432/433 


Diode Forward Voltage (2) 
IRFS430/431 


IRFS432/433 


Test Conditions 


Modified MOSFET symbol 
showing the integral 
reverse P-N junction rectifier 


Tc=25°C, Is=4.5A, Vas=OV 


Tc=25°C, Is=4.0A, Vas=O0V 
Tj=25°C, IlF=3.1A, die/dt=100A/uS 


Reverse Recovery Time 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300ps, Duty Cycle<2% 


(3) Repetitive rating: Pulse with limited by max. junction temperature 
) 5 


|_ 80ys Pulse Test 
Vos>loyon% Roasiony max 


ip, DRAIN CURRENT (AMPERES) 
Ip, DRAIN CURRENT (AMPERES) 


() 100 200 300 3 4 5 6 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics . Typical Transfer Characteristics 


ca eemeetecet 
a | LT] 


LAI 


. lp, DRAIN CURRENT (AMPERES) 


1.0 2 5 10 20 60 100 200 . 500 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics Maximum Safe Operating Area. 
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os | N-CHANNEL 
IRFS430/431/432/433 POWER MOSFETS 


[— 1. -Duty Factor. p= 


as 
| 2. Per Unit Base=Ryjc= 1.67 Deg. C/W. 
ae N Ht 3. Taw-To™Pou Zavc I 
1 
001 UU EE ET PTE 
5 


1078 5 10 2 107° 2 5 107 2 5 107 2 5 1 2 5 10 
t1. SQUARE WAVE PULSE DURATION (SECONDS) ss 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


ZnscttWRinsc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


Vos>lovon) XRoscon) max 


THAT Th 
WCE 
a 


gfs, TRANSCONDUCTANCE (SIEMENS) 


Ipr, REVERSE DRAIN CURRENT (AMPERES) 


a) 0.5 1 15 2 2.5 
; 'p, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 


0.85 


Rpsjon), DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


40 80 


BVpss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 
(NORMALIZED) 


0.75 
-40 120 160 
Ty, JUNCTION TEMPERATURE (°C) Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature 


@samsuno 


N-CHANNEL — 
IRFS430/431/432/433 POWER MOSFETS 


C, CAPACITANCE (pF) 


Ghiiteessa ees 
REE 
\Saeaee BARE 


Coss 


ee ee ee 
eS 


400 


Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 


) 10 20 30 40 50 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) : Qg, TOTAL GATE CHARGE (nC) 
Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage 


ip, DRAIN CURRENT (AMPERES) 


’ Rosjon), DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


25 50 75 100 125 150 
: Ip, DRAIN CURRENT (AMPERES) Ta, AMBIENT TEMPERATURE (°C) 
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature 


Pp, POWER DISSIPATION (WATTS) 


) 20 40 60 80 100 120 140 160 


Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 
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stiae tg $ N-CHANNEL 
IRFS440/441/442/443 POWER MOSFETS 


FEATURES TO-247F Fonming 


Lower Ros (on) at high voltage 
improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


PRODUCT SUMMARY 
Partnumber {Vos _{ Raney |p 


mene [ao [on | 5S 


MAXIMUM RATINGS 


| Characteristic | Symbol | IRFS440_| IRFS441 | IRFS442 | IRFS443 | Unit _| 
}-DrasrSowoe Votage __| Voss | s00__| 450 _| soo _{ 460_| wae | 
| Drein-Gate Voltage (Res=1.0MOy1) | Voan_| 500 | 450 | 500 | 450 | vac | 
| Gate-Source Voltage | es | FO 
Continuous Drain Current Tc=25°C Is lees fl 
| Continuous Drain Current To= 100°C |__| 
| Drain Current—Puised (3) | tow 
| Gate Current—Pused ta 

| Eas _| 

| tas 


Single Pulsed Avalanche Energy (4) 
Avalanche Current 


Total Power Dissipation @ Tc=25°C 
Derate above 25°C 


Operating and Storage = 
Maximum Lead Temp. for Soldering 
Purposes, 1/8” from case for 5 seconds 


Notes: (1). Tj=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 


(3) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=4mH, Vag=50V, Re=250, starting Tji=25°C 


& SAMSUNG | a _ a2 


: N-CHANNEL 
IRFS440/441/442/443 POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


[—eharatertc [Win] Typ [Wax [Units] Test Gonaiions ————_—| 


Drain-Source Breakdown Voitage Vv 
IRFS440/IRFS442 
BVpss 
IRFS441/IRFS443 |450| Seo] ON 
[2.0] 4.0 | Vv 


Ves=0V 


Ip=250pA 
Vos=Ves, Ip=250yA 
Ves=20V 


Vesith) | Gate Threshold Voltage 


| tess _| Gate-Source Leakage Forward | —| — | 100 | nA 
= Gate-Source Leakage Reverse = nA | Ves=—20V 
Zero Gate Voltage 250 | vA | Vps=Max. Rating Ves=OV 
Drain Current Scars Vps=Max. RatingX0.8, Ves=OV, Tc=125°C 
On-State Drain-Source Current (2) 
IRFS440/IRFS441 
ae IRFS442/IRFS440 
| oe | 


Vps>Ipjon) XRosionymax. Vas=10V 


N 
ro) 


<< ah 
a|o 
Rio 


w|o wo/N]o 
Blo Oo;h ln 


Static Drain-Source On-State 


Resistance (2) 
IRFS440/IRFS441 


Ves=10V, Ip=4.0A 


—_ 
a 


IRFS44 2/IRFS443 _ 


Reverse Transfer Capacitance 
Turn-On Delay Time 


Vps250V, Ip=4.0A 


Ves=O0V, Vos=25V, f=1.0MHz 


Vpp=0.5BVpss, Ip=40A, Zo=4.7N 
(MOSFET switching times are essentially 
independent of operating temperature) 


| tan _| 

| |] 

F tayorn | Turn-Off Delay Time 
| | Fall Time 


Total Gate Charge 
(Gate-Source Plus Gate-Drain) 


Qgs | Gate-Source Charge 
Qga | Gate-Drain (‘Miller’) Charge 
THERMAL RESISTANCE 


Junction-to-Case — | 1.92 | K/W 
Case-to-Sink 0.24] — _ | K/W| Mounting surface flat, smooth, and greased 


Junction-to-Ambient ae Free Air Operation 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300ys, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 


Ves=10V, Ip=10A, Vps=0.8 Max. Rating 
(Gate charge is essentially independent of 
operating temperature.) 


> 
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| N-CHANNEL 
IRFS440/441/442/443 POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Symbol] Gharactereic [win] Typ [Max [nis] ‘Tort Conditions 


Continuous Source Current. 

(Body Diode) A 

IRFS440/441 Modified MOSFET symbol Az) 
howing the integral 

IRFS442/443 701A | §& G 

FE ens We SS ce opine 


Pulse Source Current(Body Diode)(3) 
IRFS440/441 32 


IRFS442/443 


fe [sae 

elle 
IRFS440/441 

bs ee) | 

tip |= [460] — | 


IRFS442/443 
Reverse Recovery Time 


Notes: (1) TJ=25°C to 150°C (2) Pulse test: Pulse width<300us, re Goaseen 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
ET ES CE Ge cease 


“see 
{71 towne | | 1 
ee ee Me Tee gt 

is see 

ee es ee 

Lees eth eu GME Aes 

HEE H+ 

pS 

, (+ 

awe ae i 


TO Vesa 4V 
ed 
0 20 40 60 80 100 120 


Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics Typical Transfer Characteristics 


}——1-—-F OPERATION IN THIS AREA L]——+ +--+ +} 
-—1—F ig LIMITED BY Rosjon ZEKHHt-——t- +4 
ea A fee 


A inisian iliaSUitiinsetull 


mae cota 
as Nett hs — 
es. 
—— — = 


20 


80yus Pulse Test 
Vos>lpyon)XRosiony Max 


16 -—— Ves=6V | J 


12 


Ip, DRAIN CURRENT (AMPERES) 
lp, DRAIN CURRENT (AMPERES) 


tp, DRAIN CURRENT (AMPERES) 


as ae 


=S=oen Benet: oK/W 


[ B 
L+H SINGLE PULSE HY StH 
ean Noe | 


1.0 2 5.10 20 50 100 200 500 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) ; Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics Maximum Safe Operating Area 
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lp, DRAIN CURRENT (AMPERES) 


N-CHANNEL 
IRFS440/441/442/443 POWER MOSFETS 


= 
oO 


SINGLE PULSE (TRANSIENT 
THERMAL IMPEDANCE) 


1. Duty Factor. oath : 
t 


he 
2. Per Unit Base=Rmic=1.0 Deg. C/W. 
3. Taw-To=Pom Zinuc (t). 

! 


Ztnsc(¥Rthuc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


107° 2 107 2 
t1, SQUARE WAVE PULSE DURATION (SECONDS) ; 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


80yus Pulse Test 
Vos>loionyX Rosiony max 


gfs, TRANSCONDUCTACE (SIMENS) 
lpr, REVERSE DRAIN CURRENT (AMPERES) 


Ip, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 


(NORMALIZED) 


Rosjon), DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


BVoss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 


—40 0 40 80 120 760 
Ty, JUNCTION TEMPERATURE (°C) Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature 


SAMSUNG — a: 


IRFS440/441/442/443 


N-CHANNEL 
POWER MOSFETS 


Vas=0 
f=1MHz 


+——— 


Ciss=Cgs+Cgd, Cds SHORTED 


Crss=Cgd 


is Cgd 
Coss=Cds+ 298 C94 


Cgs+Cgd 
=Cds+Cgd _|__] 


C, CAPACITANCE (pF) 


0 10 20 30 40 50 


Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Capacitance Vs. Drain to Source Voltage 


INTIAL T)=25°C (HEATING EFECT 
OF 2,.0us PULSE !S MINIMAL) 


Ros ton DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


Ip, DRAIN CURRENT (AMPERES) 
Typical On-Resistance Vs. Drain Current 


Pp, POWER DISSIPATION (WATTS) 


i) 20 40 60 80 100 120 140 160 


Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 


Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 


Ip, DRAIN CURRENT (AMPERES) 


0 20 40 60 80 100 
Qg, TOTAL GATE CHARGE (nC) 
Typical Gate Charge Vs. Gate-To-Source Voltage 


AW 
fest eel te cleus eI 


25 50 75 100 125 150 


Ta, AMBIENT TEMPERATURE (°C) 
Maximum Drain Current Vs. Case Temperature 
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/‘N-CHANNEL 
IRFS450/451/452/453 POWER MOSFETS 


FEATURES TO-247F Forming 


Lower Ros (on at high voltage 
Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


PRODUCT SUMMARY 


IRFS450 


Rosjon) | bb 


Vos 


IRFS451 


IRFS452 


IRFS453 


MAXIMUM RATINGS 


Characteristic 

Drain-Source Voltage 
| Drain-Gate Voltage (Ras=1.0MQ)(1) 

Gate-Source Voltage 

Continuous Drain Current Tc=25°C 

Continuous Drain Current Tc=100°C 
Drain Current—Pulsed (3) 

Gate Current—Pulsed 

Single Pulsed Avalanche Energy (4) 
Avalanche Current ° 


Total Power Dissipation @ Tc=25°C 
Derate above 25°C 


Operating and Storage 
Junction to Case 


Maximum Lead Temp. for Soldering 
Purposes, 1/8” from case for 5 seconds 
Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(83) Repetitive rating: Pulse with limited by max. junction temperature 
(4) L=7.0mH, Vaa=50V, Rg=25N, starting Ti=25°C 


Q 
(2) 


3 


) 
4 
o 


lg 
ro) 


i?) 


2 a P 
eo) 


“I 
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et N-CHANNEL 
IRFS450/451/452/453 - POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


[erarcteistio [win] ¥yp | Max [Unite] Test Gonditone +] 


Drain-Source Breakdown Voltage Vv 
av IRFS450/IRFS452 ; 
oss 
_ | IRFS451/IRFS453 450] — | — | v |= 

Gate Threshold Voltage [2.0| — | 4.0 Vos=Ves, l>=250uA 
| tess | Gate-Source Leakage Forward | — | — | 100 | na | Ves=20V 

Gate-Source Leakage Reverse |} — | — [-100] na | Ves=-—20V 

Zero Gate Voltage para (ea | 250 | yA | Vps=Max. Rating Vas=OV 

Drain Current | — | — |1000} yA | Vos=Max. Ratingx0.8, Ves=OV, To=125°C 


On-State Drain-Source Current (2) ra pee ‘< 
IRFS450/IRFS451 


Trsasenmrsaso iia | — | A 


Static Drain-Source On-State 
a 
fos | a | 


Resistance (2) 
|= | © |vosesov, o=z0n 
ie 


Ves=0V 


250uA 


Vos>lp(on) XRpsionymax. Vas= 10V 


Ves=10V, lp=7.0A 


IRFS450/IRFS451 


IRFS452/IRFS453 


| ots _| Forward Transconductance (2) 
Input Capacitance 
Output Capacitance 
Crss | Reverse Transfer Capacitance 
| tavon) | Turn-On Delay Time ns | 
nc |. : 
Ves=10V, Ip=16A, Vps=0.8 Max. Rating 
(Gate charge is essentially independent of 
operating temperature.) 
iC 


ne] 
nn 


Ves=OV, Vos=25V, f=1.0MHz 


Vop=0.5BVpss, Ip=7.0A, Zo=4.7:0 
(MOSFET switching times are essentially 
independent of operating temperature) 


a 
a 
ree | 
rs 


= 
np 
oO 


tat) | Turn-Off Delay Time 

a ar 

Be 
(Gate-Source Plus Gate-Drain) __ 

Gate-Source Charge 


2 


ear! 
Peclaete 


— 
BERG RRRBEo 


Gate-Drain (“Miller”) Charge 


THERMAL RESISTANCE 


row faneaecae [=] | a aRineians 
Rhos [Casetosik ———S*dt Joa] — J 
Rn [sunctonioantion | —|—[ 40 [ew] roe Ar Gperton 


Notes: (1) Ty=25°C to 150°C 
“(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 


az 
= 
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N-CHANNEL 
IRFS450/451/452/453 POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Test Conditions 


Continuous Source Current 
(Body Diode) 
IRFS450/451 


IRFS452/453 


Pulse Source Current(Body Diode)(3) 
IRFS450/451 


IRFS452/453 


Diode Forward Voltage (2) 
IRFS450/451 


IRFS452/453 Tc=25°C, Is=12A, Vas=OV 
Reverse Recovery Time Tj=25°C, Ir=9.0A, dl-/dt=100A/uS 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


Modified MOSFET symbol 
showing the integral 
reverse P-N junction rectifier 


Ism 


c=25°C, Is=13A, Ves=OV 


80yus Puise Test 
Vpos>Ipjon) x RD son) max. 


ip, ORAIN CURRENT (AMPERES) 


Ip, DRAIN CURRENT (AMPERES) 


0 50 100 150 200 250 300 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics Typical Transfer Characteristics 


RG Re A ek ee ee A OE joe 
OPERATION IN THIS AREA IS LIMITED BY Pow EHH 

EP ap tg py ee ay Wes A OO 
ehedehene dad i mAee Po 
a NSS Pa 


oft TTT SENS tha 


ae Pulse Test 


Ip, DRAIN CURRENT (AMPERES) 
ip, DRAIN CURRENT (AMPERES) 


a! 


re 2 
Ya 
fs) 1.0 5 10 20 100 200 500 
ee DRAIN-TO- SOURCE iecthte ite ar hleLio soln ;OLYAe (VOLTS) 
Typical Saturation Characteristics Maximum Safe Operating Area 
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IRFS450/451/452/453 


N-CHANNEL 


POWER MOSFETS 


Zthact¥Rthyc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


ete is HE 
Te | 


1. Duty Factor, Ome 


2. Per Unit Base=Raxc = 0.83 . CW 
3. Tar-To=Pow 2muc (t). = | 


t1. SQUARE WAVE PULSE DURATION (SECONDS) 
Maximum Effective Transient Thermal impedance Junction- to-Case Vs. Pulse Duration 


80yus Pulse Test 
Vps>IpconyXRpgionyMax 


gts, TRANSCO NDUCTANCE (SIEMENS) 


as oneae CURRENT ea” 


Typical Transcounductance Vs. Drain Current 


BVpss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 
(NORMALIZED) 


Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voitage Vs. Temperature 
2 


lpn, REVERSE DRAIN CURRENT (AMPERES) 


Ros ion}, ORAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


PU TT 


-—— t+ — 

are a Ge 

Sd 

ee ee hae 

eed 

a a a | -—_}—-+}-—~4 

= ee ae ae 

2 a ee P| 

= a po 

P = At i ee 

(ee MERE 

Pt th 

CS S| er EC TS GR 

Pes Se NE A TS CD 

Sa A a, CD es ee 

ieee Ce 1 es ee ee 

7 eget Ne 

ess Melee Mee Wee MeL ey 
2 


0 0.5 


Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Source—Drain Diode Forward Voltage 


Ves=10V 
Ip=7A 


Pah iccrion TEMPERATURE (°C) 
Normalized On-Resistance Vs. Temperature 


0l 
-40 120 160 
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N-CHANNEL 
IRFS450/451/452/453 POWER MOSFETS 


25 


to 
is} 


= 
a 


Vps=250V 
Vps = 400V 


C, CAPACITANCE (pF) 


Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 


0 10 20 30 40 50 0 28 56 84 112 140 


Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) . Qg, TOTAL GATE CHARGE (nC) 
Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage 


Rosen) MEASURED WITH | 
CURRENT PULSE OF 2.0ys 

DURATION. INTIAL 7,=25°C 
(HEATING EFECT OF 2.0us 

PULSE IS MINIMAL) 


ip, DRAIN CURRENT (AMPERES) 


Rosion) DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


0 10 20 30 40 50 25 50 75 
; Ip, DRAIN CURRENT (AMPERES) Ta, AMBIENT TEMPERATURE (°C) 
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature 


Pp, POWER DISSIPATION (WATTS) 


Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 
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| | P-CHANNEL 
IRFS9130/9131/9132/9133 POWER MOSFETS 


FEATURES 


¢ Lower Rps (ow) at high voltage 

e improved inductive ruggedness 

e Fast switching times 

¢ Rugged polysilicon gate cell structure 
¢ Lower input capacitance 

e¢ Extended safe operating area 

e Improved high temperature reliability 


TO-247F Forming 


PRODUCT SUMMARY 
[ PartNumber | Vos | Rosin | !o 
wiar | tov | oaon | ean 
ssiae | =o [ onan | -ean 


MAXIMUM RATINGS 


7 Characteristic 
Drain-Source Voltage 


Total Power Dissipation @ Tc =25°C 
Derate above 25°C 
Operating and Storage 

Junction to Case 


Maximum Lead Temp. for Soldering 
Purposes, 1/8” from case for 5 seconds 
Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


Th 
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P-CHANNEL 
IRFS9130/9131/9132/9133 POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


Symbol Characteristic [Min | Typ | Max |Units| Test Conditions 


Drain-Source Breakdown Voltage 
IRFS9130/IRFS91 32 


insorsinnrseiss | -60| — | — | v |b 

es [Gate Tres vos [20 — | 20 v | neon, =280A 

| less _| Gate-Source Leakage Forward | — | — | 100 | na 
Gate-Source Leakage Reverse | — | — |-100) nA | Ves=20V 
ee 
peal Curent | — |1000| yA | Vos=Max. RatingX0.8, Ves=OV, To=125°C 


On-State Drain-Source Current (2) 


IRFS9130/IRFS9131 
r Vps>Ip(on) XRpsyonjmax. Vas= — 10V 
IRFS9132/IRFS9130 


Static Drain-Source On-State 
Resistance (2) 
IRFS9130/IRFS91 31 Ves=—10V, Ip=—-6.5A 


f20| — | — |v | Vos<—s0v, b=—6.5A 

: (= [erol — Tor | 

pea | — | oF 
| tao | Tum-On Delay Time | Voo=0.5BVoss, l= ~6.5A, Zo=500 
| t |RiseTime = | — | 140 | ns | ( MOSFET switching times essentially 
| tao) | Turn-Off Delay Time =| | — | 140 [ ns | independent of operating temperature) 
Tu [ratme «| — [140 | ne | : 
| Qos _| 


Total Gate Charge 
(Gate-Source Plus Gate-Drain) Vas=—15V, Ip=—15A, Vps=0.8 Max. Rating 


(Gate charge is essentially independent of 
operating temperature.) 


Gate-Source Charge 


Gate-Drain (‘Miller’) Charge 


THERMAL RESISTANCE 


Case-to-Sink 
Junction-to-Ambient }—~| —| 40 [Kw Free Air Operation 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 
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P-CHANNEL 
IRFS9130/9131/9132/9133 | POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Symbal] Characters | in] Ty | wax [Un 


Continuous Source Current 

(Body Diode) —12 
IRFS9130/9131 

IRFS9132/9133 | 


Pulse Source Current(Body Diode)(3) 
IRFS9130/9131 


IRFS9132/9133 


Diode Forward Voltage (2) 
IRFS91 30/9131 


IRFS9132/9133 Tc=25°C, Is=—10A, Ves=O0V | 
Reverse Recovery Time Tj=150°C, lr=—8.3A, di-/dt=100A/uS 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
—30 2 


Test Conditions 


Modified MOSFET symbol 
showing the integral 
reverse P-N junction rectifier 


Tc=25°C, Is=—12A, Vas=0V 


—20 


80us Pulse Test 
4 + 


80us Pulse Test 
Vos>lpion) x RDgfon) max. 


lp, DRAIN CURRENT (AMPERES) 
Ip, DRAIN CURRENT (AMPERES) 


0 -10 =20 -30 —40 —50 -60 0 -2 vt -~6 = —10 —12 -14 


Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics Typical Transfer Characteristics 


a 
pf OPERATION IN THIS AREA 


}——tT1S LIMITED BY Rosin {14 


==55 


80ys Pulse Test 


lp, DRAIN CURRENT (AMPERES) 


Ip, DRAIN CURRENT (AMPERES) 


0 -2 ~4 -6 -8 -10 -12 -14 ~16 -i8 —20 -1.0 -2  —5 —10 -20 —50 —100—200 —500 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics : Maximum Safe Operating Area 
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P-CHANNEL 
IRFS9130/9131/9132/9133 POWER MOSFETS 


1. Outy Factor o= 

2 
2 Per Unit Base=Rypjc =1.67Deg. CW 
3. Tin-To=Pom Zmuc (t) 


Zmnsctt/Rinuc, NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


2 5 10° 2 


t1. SQUARE WAVE PULSE DURATION (SECONDS) P 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


10 ~— 100) 

9 I~ 80us Pulse Test + can ae Ty = —50 
Vos? oven) X Ros(onymax 4] 
ay 8 + + ~——-+t 5 
z 3 

w Ss -20 
gc 7 ; + = 

@ 5 -10 
rs} 6 I r 
z = —55° ac 

S Ty= —55°C 5 50 
° 5 ar cosa t r ‘i ¥ + 2 

ro) 4 | a= een 

2 Ty=125°C a, 

Z 3 a 
a > 
= Ww 

g 2 T { te ay 
a | é 

1 - 4 $—t -02 

-0.1 

fo) -5 -10 —15 —20 —25 0 -1 ~2 -3 -4 -§ ~6 
: Ip, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 


Ros (on), DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


BVoss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 
(NORMALIZED) 


-40 0 40 80 120 160 —40 0 40° 80 120 160 
Ty, JUNCTION TEMPERATURE (°C) Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature 
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IRFS9130/9131/9132/9133 


P-CHANNEL 
POWER MOSFETS 


Vos=0 | 

_ f= 1MHz | 
-~Ciss= Cgs+Cgd, Cds SHORTED 
Crss=Cgd | 
Coss = cas + 298.008 | __ 

: Cgs+Cgd 

=Cds +Cgd 


Coss 


C, CAPACITANCE (pF) 


0 -10 - 20 - 30 -40 -50 


Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Capacitance Vs. Drain to Source Voltage 


Rosion, ME 
2.0uS DURATION INITIAL Tj=25°C (HE 
EFFECT OF 2.0us PULSE IS MINIMAL) 

we) 


Rosion DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


0 -8 —16 —24 -32 -40 


tp, DRAIN CURRENT (AMPERES) 
Typical On-Resistance Vs. Drain Current 


48 


Pp, POWER DISSIPATION (WATTS) 
X) 
eS 


0 20 40 60 80 100 120 140 160 


Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 


Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 


Ip, DRAIN CURRENT (AMPERES) 


0 8 16 24 32 40 
Qg, TOTAL GATE CHARGE (nC) 
Typical Gate Charge Vs. Gate-To-Source Voltage 


25 50 75 100 125 150 


~ Ta, AMBIENT TEMPERATURE (°C) 
Maximum Drain Current Vs. Case Temperature 
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P-CHANNEL 
IRFS9140/9141/9142/9143 POWER MOSFETS 


FEATURES TO-247F Forming 


Lower Ros (on) at high voltage 
Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


IRFS9140/9141/9142/9143 
PRODUCT SUMMARY TO-247F 
Vos | _Rosion) 


IRFS9140 


IRFS9141 


IRFS9142 


IRFS9143 


MAXIMUM RATINGS 


| __Characteristic | Symbol | inFs9140 | inFso141 | inFso142 | InFS0143 | Unit_| 
Drain-Source Voltage | Voss | -100 | -60 | -100 | -60 | vac _ 
Drain-Gate Voltage (Res=1.0MOQ)(1) __ | Voar_| -100 | -60 | -100 | -60 | Vac _ 
Gate-Source Voltage 
Continuous Drain Current Tc=25°C | | -13.2 | -13.2 | -10.4 | -104 | Adc |, 
| Continuous Drsin Curent Textoore __} ip | -s9 | -s9 | -ee | -e9 | age | 
Drain Current—Pulsed (3) | tom | | -60 | -60 | Adc | | 


Gate Current—Pulsed | lem +1.5 Adc 
Total Power Dissipation @ Tc=25°C Pp 65 Watts 
Derate above 25°C 0.52 w/°C 
Operating and Storage = e 
Junction to Case Ty, Tstg 55 to 150 C 1 
Maximum Lead Temp. for Soldering : ‘ 
Purposes, 1/8” from case for 5 seconds Tt page S 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
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_ | P-CHANNEL 
IRFS9140/9141/9142/9143 : POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 
[Symbol] _Charactoratio [Min] Typ| Max [Unita] ‘Test Conditions =i 


ce Drain-Source Breakdown Voltage -m| | = | v | 
BVpss IRFS91 40/IRFS9142 
_[inrsotatmprser43———[-60] — | — | v | tp=-260ua 
Vas [Gate Threshowd votage ——([2.0/ — | 40 | V |Vog=Vos, b=—250A «| 
p= [roo laa [vere SC~*d 


Zero Gate Voltage Vos=Max. Rating Vas=OV 
Drain Current "Rati 8. 


Vps=Max. RatingX0.8, Ves=OV, To=125°C 
On-State Drain-Source Current (2) ; 
IRFS9140/IRFS91 41 


= 
ie) 
oO 


Vos>Ip(on)XRosjonjmax.. Vas= — 1 0V 


IRFS91 42/IRFS9140 -15 A 


Static Drain-Source On-State 
0.2 0} 


| 
ra 


Resistance (2) 
IRFS9140/IRFS9141 


Ves=—10V, Ip=—10A 


| 


oO 


Vas=OV, Vos=—25V, f=1.0MHz 


oO 


Ss 
rss 


Vop=0.5BVpss, Ip=—10A, Zo=4.70, 
(MCSFET switching times are essentially 
independent of operating temperature) 


Turn-Off Delay Time 
Fall Time 


Total Gate Charge 
(Gate-Source Plus Gate-Drain) 


Qgs | Gate-Source Charge 


Qga_ | Gate-Drain (‘Miller’) Charge 


nc 
Cc 


30 
60 n 


Ves=— 15V,Ipb= —24A, Vps=0.8 Max. Rating 
(Gate charge is essentially independent of 
operating temperature.) 


a 
ee 
pea 
a 
| 20 | 


THERMAL RESISTANCE 


ec 


Rina | Junction-to-Case | — | 
Rthes. | Case-to-Sink = 
Junction-to-Ambient | 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 


/W 


Mounting surface flat, smooth, and greased 


RinJa 


Free Air Operation 
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IRFS9140/9141/9142/9143 


_ P-CHANNEL 
POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Symbol Characteristic Min | Typ | Max |Units 


Continuous Source Current 


Test Conditions 


Is (Body Diode) —-—-|— A 
IRFS9140/9141 Modified MOSFET symbol 
IRFS9142/9143 = A showing the integral 
—— reverse P-N junction rectifier 
Pulse Source Current(Body Diode)(3) 
Ism IRFS9140/9141 — 
IRFS9142/9143 _ A 
Diode Forward Voltage (2) ai ers = A 
P IRFS9140/9141 Net esee" Gr lesa GAy Nes OY 
sD 
IRFS9142/9143 _ Vv Tc=25°C, ls=—15A, Vas=OV 
ter Reverse Recovery Time _ ns | Tj=150°C, lrF=13.2A, dlr/dt=100A/~uS 
Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature , 
-60 
vara AL ee _| 
of LE ere TT H 
= = oH 80ys Pulse Test 
g | Vvagenttv | a Vos>lpvonRosion) Max Wh 
§ -a0 COA - 
s ane z 
= -* z 
(3) > 
oO 
2 
i fs SSR ROROE z 
« 
r Ec cs] 
(= va | 5 
“YT ae 
0 -10  —20 = 40508 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics Typical Transfer Characteristics 
-50 ea 
ci Ves™—20V / 7 80ys Pulse Test met 
= J Vas= 127 a cI 
| | A A ets ‘i aoe 
ae mea we 2 ene cae CN 
gat | ff Yr to} ere Soul 
10 ee a 
Tiger 3 
5 | | py ABEEEE=3 a Pt SRA 
 -25 ee 4 7A 
3 a, AGEEEESS 3 OPERATION IN THIS AREA is 
= 20 Vas= —8V z 7 IS LIMITED BY Rosjon) 
= < 
2) oe ; 
ae we] 


PCoeCcEr eS 
ARERR =a 


0 a= ee -4 , 26 ae “0 21 ere) -14 ra | “8 2 ~20 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics 


10 2 5 10 20 50 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Maximum Safe Operating Area 


100 200 500 
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P-CHANNEL 
IRFS9140/9141/9142/9143 POWER MOSFETS 


1 Duty Factor Oat 

" 
2 Per Unit Base=Rry=1.0 Deg CW 
TT 3 Taw Te=Pow Zee (t) 


THERMAL IMPEDANCE (PER UNIT) 


ZthacttRthac. NORMALIZED EFFECTIVE TRANSIENT 


5 : Fi 5 10° 2 
t1. SQUARE WAVE PULSE DURATION (SECONDS) : 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


80ys Pulse Test 
Vos>lp(on) x Roscon, nax 
! } 


gfs, TRANSCONDUCTANCE (SIEMENS) 


To = 150°C 
Te = 25°C 


lpr, REVERSE DRAIN CURRENT (AMPERES) 


i) —10 —20 —30 -40 -50 (e) -1 -2 -3 -4 -5 -6 
; Ip, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 


Ros (on), DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


BVpss. DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 
(NORMALIZED) 


-40 0 40 80 120 160 
Ty, JUNCTION TEMPERATURE (°C) Ty, JUNCTION TEMPERATURE (°C) _ 
Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature 
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IRFS9140/9141/9142/9143 


P-CHANNEL 
POWER MOSFETS 


C, CAPACITANCE (pF) 


0 -10 —20 -30 —40 -50 


Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Capacitance Vs. Drain to Source Voltage 


Rosin) MEASURED WITH CURRENT 
PULSE OF 2.0us DURATION 
INTIAL T)=25°C (HEATING EFECT 
OF 2.0us PULSE IS MINIMAL) 


Ros ion) DRAIN-TO-SOURCE ON RESISTANCE (OHMS) 


0 -10 ~20 -30 -40 -50 -60 -70 -80 -90 -100 


Ip, DRAIN CURRENT (AMPERES) 
Typical On-Resistance Vs. Drain Current 


Pp, POWER DISSIPATION (WATTS) 


ie} 20 40 60 80 100 120 140 160 


Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 


Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 


0 20 40 60 80 100 
Qy, TOTAL GATE CHARGE (nC) 
Typical Gate Charge Vs. Gate-To-Source Voltage 


-14 


tp, DRAIN CURRENT (AMPERES) 


-2.8 


25 50 75 100 125 150 


Ta, AMBIENT TEMPERATURE (°C) 
Maximum Drain Current Vs. Case Temperature 
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pet eee P-CHANNEL 
IRFS9230/9231/9232/9233 POWER MOSFETS 


FEATURES | TO-247F Forming 


Lower Ros (on at high voltage 
Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
improved high temperature reliability 


PRODUCT SUMMARY 
| _PartNumber | Vos __| Rosion_| 


| bb 
Tessa | soo | ca | aan 
sane | -aoov | van, | -ann_ 
[mrsase | veo | van | oan 


MAXIMUM RATINGS 


| Characteristic | Symbol_| IRFS9230 | IRFS9231 | IRFSO232 | IRFS9233 | Unit_| 
| Drain-Source Voltage | ss | ~200 | -150 | -200 | -150 | Vdc | 
| Drain-Gate Voltage (Res=1.0MMj(1) | Voan_ | -200 | -150 | -200 | -150 | vac | 
Ves 


Continuous Drain Current Tc=25°C 


ras 
ae =e 
coins Drain GurentTe=t00°6 [ip | =a7 | war | waa | 2a 
a 

[ed 


Drain Current—Pulsed (3) | tow | -26 | -26 | 
Gate Current—Pulsed 


Total Power Dissipation @ Tc=25°C 
Derate above 25°C 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300ys, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


@ SAMSUNG | | 602 


7 P-CHANNEL 
IRFS9230/9231/9232/9233 POWER MOSFETS 


ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 


Symbol Characteristic Min | Typ | Max |Units Test Conditions 
Drain-Source Breakdown Voltage Vce=0V 
IRFS9230/IRFS9232 oe 
BVpss |— 
IRFS9231/IRFS9233 Ip=—250uA | 
Vasith) | Gate Threshold Voltage Vos=Ves, Ip=—250pnA 
| 
|_ less Gate-Source Leakage Forward | Ves=20V 
| lass Gate-Source Leakage Reverse Ves=—20V 


Zero Gate Voltage Vos=Max. Rating Ves=O0V 


Ipss . 
Drain Current Vps=Max. RatingX0.8, Ves=OV, To=125°C | 
On-State Drain-Source Current (2) 
IRFS9230/IRFS9231 

ID(on) Vps>lpion) XRpsion)max. Vas= — 10V 
IRFS9232/IRFS9233 


| 


| Static Drain-Source On-State 
Resistance (2) 
Rpsion) | IRFS9230/IRFS9231 


IRFS9232/IRFS9233 


Ofs Forward Transconductance (2) 


Ves=10V, lb=—-3.5A 


Vos<—50V, Ilp=—-3.5A 


Ciss | Input Capacitance 


Coss | Output Capacitance Ves=OV, Vps=—25V, f=1.0MHz 


Crss | Reverse Transfer Capacitance 


taion) | Turn-On Delay Time 
Vpp=0.5BVpss, Ip=—3.5A, Zo=500 
(MOSFET switching times are essentially 


independent of operating temperature) 


t, Rise Time 


tayoft) [ween Delay Time 
t Fall Time 


| Q Total Gate Charge 
9 | (Gate-Source Plus Gate-Drain) 


| 
[as Gate-Source Charge | 
Qga | Gate-Drain (‘Miller’) Charge 


Ves=—15V, Ip=—8.0A, Vps=0.8 Max. Rating 
(Gate charge is essentially independent o 
Operating temperature.) 


THERMAL RESISTANCE 


Junction-to-Case 


Case-to-Sink K/W | Mounting surface flat, smooth, and greased 


Junction-to-Ambient K/W | Free Air Operation 


Notes: (1) Ty=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycie<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 
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Electronics 


IRFS9230/9231/9232/9233 


P-CHANNEL 
POWER MOSFETS 


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Typ | Max |Units 


Symbol 


Is 


Characteristic Min 


Continuous Source Current 
(Body Diode) 
IRFS9230/9231 


Test Conditions 


Modified- MOSFET symbol 


——— 


showing the integral 
reverse P-N junction rectifier 


Ism 


IRFS9232/9233 
ae 
4 


Pulse Source Current(Body Diode)(3) 
IRFS9230/9231 


IRFS9232/9233 


Notes: 


fp, DRAIN CURRENT (AMPERES) 


ip, DRAIN CURRENT (AMPERES) 


Diode Forward Voltage (2) 
IRFS9230/9231 


IRFS9232/9233 


Reverse Recovery Time 


Tco=25°C, Ils=—6.5A, Vas=OV 


Tc=25°C, Ils=—5.5A, Ves=OV 
T=150°C, Ip=—-4.5A, di¢/dt=100A/uS 


(1) Tu=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


-24 


t. EEE SSE EY WEES RO Ca 
tl A | aera ol 
Rea 


me mer 
Poe 
ar ba 

i ee 
Oa a a i 


~20 


—16 


| 

Be a 

es I oa eS 

eel 
ae ae a 


bossa 
[Vos=— av 


0 20 -40 -60 -80 -100 ~120 
Vos, ORAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics 


-20 


80us Pulse Test 


[pt 


Pe get 


0 -5 +10 -15 -20 -25 -30 -35 -40 -—45 -—50 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Typical Saturation Characteristics 


Ip, DRAIN CURRENT (AMPERES) 


80us Pulse Test 
Vos>lpyonXRosyony max 


0 -2  -4 =6 -8 ~10 -12 =14 
Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Transfer Characteristics 


-50 -100 -200 -500 -—1000 


-5.0 -10 —20 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) 
Maximum Safe Operating Area 


-1.0 -2.0 
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P-CHANNEL 
IRFS9230/9231/9232/9233 } POWER MOSFETS 


1 Duty Factor pat 

a 
2 Per Unit Base =RAgyc=1.67Deg C/W 
3. Tie Te= Pom Zmc {t) 


Zinactt/Rinsc. NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE (PER UNIT) 


107 2 5 10° 2 
tl. SQUARE WAVE PULSE DURATION (SECONDS) ; 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Quration 


80us Pulse Test 
T Vos>!p(on) X Ros(onymax 


LL 
A 8 OE TE EE | 
A 
EE CTT 
aa Sa 


nS a 
Tc=150°C 
To = 25°C 


gfs, TRANSCONDUCTANCE (SIEMENS) 


lor, REVERSE DRAIN CURRENT (AMPERES) 


0 -2 -4 -6 -8 -10 -12 -—14 -16 -18 20 ) -1 -2 -3 -4 -5 -6 
: Ip, ORAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 


oO 
foe] 
on 


BVpss. DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 

(NORMALIZED) 

‘ ° = * 7 
o OQ ~ nN 
or ci) on cu) 

: 
Rps (on), DRAIN-TO-SOURCE ON RESISTANCE 

(NORMALIZED) 


07 | 


-40 0 40 80 120 160 -40 0 40 80 120 160 
Ty, JUNCTION TEMPERATURE (°C) Ty, JUNCTION TEMPERATURE (°C) 


Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature 
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Vas™0 

f=1MHz 
Ciss=Cgs+Cgd, Cds SHORTED 
Crss=Cgd 


Cgs Cgd 
Cgs+Cgd 
%Cds+Cgd 


Coss=Cds+ 


| _ {Ciss 


C, CAPACITANCE (pF) 


Ves, GATE-TO-SOURCE VOLTAGE (VOLTS) 


Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Qg, TOTAL GATE CHARGE (nC) 
Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voitage 
a 
z Rosion) MEASURED WITH CURRENT 
g __ PULSE OF 2.0us DURATION 
W INTIAL T,= 25°C (HEATING EFECT = 
z OF 2.0us PULSE IS MINIMAL) G 
f + 4 eee Fe 
d : 
« < 
3 : 
uw a 
= § 
2 5 
8 z 
< 
Ld 
i & 
< 3 
a 
a 
i 
8 
« 
0 -5 -10 15 —20 25 
: Ip, ORAIN CURRENT (AMPERES) Ta, AMBIENT TEMPERATURE (°C) 
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature 
| 48 


36 fs 


Pp, POWER DISSIPATION (WATTS) 
Nn 
> 


(o} 


20 40 60 80 100 120 140 160 


Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 
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| | | P-CHANNEL 
IRFS9240/9241/9242/924 POWER MOSFETS | 


FEATURES T0-247F Forming 


Lower Rps (on) at high voltage 
Improved inductive ruggedness 

Fast switching times 

Rugged polysilicon gate cell structure 
Lower input capacitance 

Extended safe operating area 
Improved high temperature reliability 


IRFS9240/9241/9242/9243 


PRODUCT SUMMARY | TGaare 
Part Number 
IRFS9240 


IRFS9241 


IRFS9242 


IRFS9243 


MAXIMUM RATINGS 


| Characteristic | Symbol | IRFS9240 | IRFS9241 | IRFS9242 | IRFSO243 | Unit _| 
| Drain-Source Voltage | Vss_ | ~~-200 | -150 | -200 | -150 | Vdo | 
Drain-Gate Voltage (Ras= 1.0M0)(1) | Vocn_| -200 | -150 | -200 | -150 | Vdc | 


Gate-Source Voltage Vas +20 Vde 


Continuous Drain Current Tc=25°C | lb | -7.6 —7.6 | -6.2 | -6.2 | Ade | 


Continuous Drain Current Tc=100°C Ip | -48 | -48 | 40 | 40 | Ade | 
Drain Current—Pulsed (3) lom -44 | -44 | -36 | -36 | Adc | 
‘Gate Current—Pulsed lam +1.5 : Adc |- 
Total Power Dissipation @ Tc=25°C Pp ae in. 
Derate above 25°C Ww/°C 
mere” pmm| eee 


Maximum Lead Temp. for Soldering T °C 
Purposes, 1/8” from case for 5 seconds 
Notes: (1) Ty=25°C to 150°C , 


(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 
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ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified) 
Characteristic [Win] Typ | Max [Unt] _____‘Teat Conditions —————i 


Drain-Source Breakdown Voltage Vv 
BV IRFS9240/IRFS9242 
pss 
IRFS9241/IRFS9243 -150] — | — | Vv |= 
Vasith | Gate Threshold Voltage 12.0] — | 4.0 | v | Vos=Ves, lo=~250uA 
lass | Gate-Source Leakage Forward | — | — | 100 | na | Ves=— 20V 
less | Gate-Source Leakage Reverse | — | — |=100] na | Ves=20V 
loss | ZrO Gate Voltage |—| — | 250 | ya | Vps=Max. Rating Ves=O0V 
Drain Current | — | — |1000] ya | Vos=Max. Ratingx0.8, Ves=OV, To=125°C 


On-State Drain-Source Current (2) 


IRFS9240/IRFS9241 ; 
Ip(on) Vps>lp(on) XRosionymax. Ves=—10V 
IRFS9242/IRFS9243 


Static Drain-Source On-State 
Resistance (2) a 
Rpsion) | IRFS9240/IRFS9241 Vas=—10V, Ip=—6.0A 


IRFS9242/IRFS9243 Sahar 

Gis Forward Transconductance (2) 0 = | a Vos<—50V, Ip=—6.0A 

Ciss | Input Capacitance | — [1570] — | pF | 

| Coss | Output Capacitance | — | 272| — | pF | Vos=OV, Vos=—25V, f= 1.0MH2 
Gus | Reverse Tranter Capactence | — [142] — | oF | 

Pn [revonown tee = {= [at bss women te 


tr Rise Time 


(MOSFET switching times are essentially 
independent of operating. temperature) 


| tajoft) | Turn-Off Delay Time 
t Fall Time 


Total Gate Charge 
(Gate-Source Plus Gate-Drain) Vas=— 15V, Ilp=—13A, Vps=0.8 Max. Rating 


Gps | Gate-Source Charge 30 seals is rl independent of 
operating temperature. 
itaea Gate-Drain (“Miller”) Charge |—|— | 60 | nc | 


THERMAL RESISTANCE 


Junction-to-Case 
Case-to-Sink 
Junction-to-Ambient 


Notes: (1) Tj=25°C to 150°C 
(2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse width limited by max. junction temperature 


weztKW 
— | K/W | Mounting surface flat, smooth, and greased 
eee | 40 Free Air Operation 
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SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 


Symbol Characteristic Min | Typ | Max |Units| Test Conditions 


Continuous Source Current 
Is (Body Diode) —/—/|-11 A 
IRFS9240/9241 Modified MOSFET symbol 
IRFS9242/9243 — | — |-9.0/ a | Showing the integral 
reverse P-N junction rectifier 
Pulse Source Current(Body Diode)(3) 
Ism IRFS9240/9241 —/|— |-44/ A 
IRFS9242/9243 —|—|-36| a 
Diode Forward Voitage (2) a Saas eo os 
. IRFS9240/9241 —|-—- 46| V Tc=25°C, Is=—14A, Vas=O0V 
sD 
IRFS9242/9243 —|— | -—44 Vv Tco=25°C, Is=—9.0A, Vags=0V 


tr | Reverse Recovery Time | — [270] — | ns | T=150°C, Ip=-7.6A, die/dt=100A/yS 


Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2% 
(3) Repetitive rating: Pulse with limited by max. junction temperature 


-40 
BiRimr. Ves= —20V 80yus Pulse Test oe 
ss om 2 


ip, ORAIN CURRENT (AMPERES) 
ip, DRAIN CURRENT (AMPERES) 


-5 HY 
0 —20 -40 -60 —80 -100 -120 0 2 —4 —6 —8 ~10 —-12 —14 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vas, GATE-TO-SOURCE VOLTAGE (VOLTS) 
Typical Output Characteristics Typical Transfer Characteristics 


lp, DRAIN CURRENT (AMPERES) 


ip, DRAIN CURRENT (AMPERES) 


Q -2 -4 “-6 -8 -10 ~12 -14 -16 -18 -20 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vos, rdmcte- sous NOLTAGE (VOLTS) 
Typical Saturation Characteristics Maximum Safe Operating Area 
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P-CHANNEL 
IRFS9240/9241/9242/9243 POWER MOSFETS 


| 


ai 
NT 


A AL 


a 
all 


THERMAL IMPEDANCE (PER UNIT) 


1 Duty Factor O= 

i; 
2 Per Unit Base=Ryc = 1.0 Deg. CAV 
3 Tyaa-Te =Pom Zeuc (0) 


Ztnact¥Rinsc, NORMALIZED EFFECTIVE TRANSIENT 


ti. SQUARE WAVE PULSE DURATION (SECONDS) ae 
Maximum Effective Transient Thermal Impedance Junction- to-Case Vs. Pulse Duration 


if 
c 
it} 


gfs, TRANSCONDUCTANCE (SIEMENS) 
lpr, REVERSE DRAIN CURRENT (AMPERES) 


are 
Oo 
are 


) -2 -4 -6 -8 -10 -—12 -14 -16 -18 -20 -3 
; !p, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) 
Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage 


Ros ion), DRAIN-TO-SOURCE ON RESISTANCE 
(NORMALIZED) 


BVpss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE 
(NORMALIZED) 


-40 0 40 80 120 160 
\ Ty, JUNCTION TEMPERATURE (°C) Ty, JUNCTION TEMPERATURE (°C) 
Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature 
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a 
RF 
—_ 
fe) 
= 
c 1400 g 
Ee Vos= —160V 
Ww 1200 ‘a 3 Vps = — 100V 
z f=1MHz > Vps= ~40V 
FE 1000 |_ Ciss=Cgs-+Cgd, Cds SHORTED W i= 
2 Crss=Cgd = 
a 
~ 800 | — Goss=Cds +698 C94 8 
° 
5 e 
° 600 w 
a 
S 
400 _ 
W; 
i) 
> 
200 
) ~10 -20 -30 —40 —50 ) 20 40 60 80 100 
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) ; Qg, TOTAL GATE CHARGE (nC) 
Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage 
a 
= 
=z 
Q 
Ww 
8) > 
Z g 
7 ai 
g Fs 
« < 
Zz 
Fe 5 
w Fd 
2 « 
> 3 
3 Rosjon) MEASURED WITH CURREN z 
9° PULSE OF 2.0us DURATION F: 
z INTIAL T;=25°C (HEATING EFECT 2 
a OF 2.0us PULSE IS MINIMAL) ____ 3 
(=) 
Hi 
3 
e« 
i) ~10 -20 —30 -40 -50 25 50 75 100 125 150 
. Ip, DRAIN CURRENT (AMPERES) Ta, AMBIENT TEMPERATURE (°C) 
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature 


Pp, POWER DISSIPATION (WATTS) 


ie} 20 40 60 80 100 120 140 160 


Tc, CASE TEMPERATURE (°C) 
Power Vs. Temperature Derating Curve 
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NOTES 


PACKAGE DIMENSIO. 


PACKAGE DIMENSIONS 


TO-3 (Standard Type) Unit: mm TO-3 (High-Voltage Type) Unit: mm 


0.97 | 


1.05 


1. Gate 2. Source Case: Drain 


TO-3(High Current Type) Unit: mm 


1. Gate 2. Source Case: Drain 1. Gate 2. Drain 3. Source 
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PACKAGE DIMENSIONS 


TO-126 


0.45 
0.65 I] 2.28 _| 0.45 
4.57 TYP 0.64 
TYP 


TO-247F (1) Unit:mm 


5.3 


TO-247F (2) 


15.7 


Unit:mm 


5.3 


PACKAGE DIMENSIONS 


Unit:mm 
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SAMSUNG SEMICONDUCTOR SALES OFFICES-U.S.A. 


ILLINOIS MASSACHUSETTS TEXAS 


901 Warrenville Road | 20 Burlington Mall Road | 15851 Dallas Parkway 
Suite 120 Suite 205 Suite 745 

Burlington, MA 01803 Dalias, TX 75248-3307 
(617) 273-4888 (214) 239-0754 

FAX: (617) 273-9363 FAX: (214) 392-4624 


CALIFORNIA 


22837 Ventura Blvd. | 2700 Augustine Drive 
Suite 305 Suite 198 


Woodland Hills, CA | Santa Clara, CA 95054 | Lisle, IL 60532-1359 


91367 (408) 727-7433 
(818) 346-6416 FAX: (408) 727-5071 
FAX: (818) 346-6621 


(312) 852-2011 
FAX: (312) 852-3096 


SAMSUNG SEMICONDUCTOR REPRESENTATIVES 


U.S.A. and CANADA 


ARIZONA 


HAAS & ASSOC. INC. 
77441 East Butherus Drive 
Suite 300 

Scottsdale, AZ 85260 


CONNECTICUT 


PHOENIX SALES 
257 Main Street 
Torrington, CT 06790 


TEL: (602) 998-7195 
FAX: (602) 998-7869 


TEL: (203) 496-7709 
FAX: (203) 496-0912 


FLORIDA 


CALIFORNIA MEC 
QUEST REP INC. 700 W. Hillsboro Bivd. TEL: (305) 426-8944 


FAX: (305) 426-8799 


9444 Farnham St. Bidg. 4, Suite 204 
Suite 107 Deerfield Beach, FL 33441 


San Diego, CA 92123 


SYNPAC. 

3945 Freedom Circle 
Suite 650 

Santa Clara, CA 95054 


WESTAR REP COMPANY 
2472 Chambers Road 
Suite 100 

Tustin, CA 92680 


WESTAR REP COMPANY 
25202 Crenshaw Blvd. 
Suite 217 

Torrance, CA 90505 


CANADA 


TERRIER ELEC. 

145 The West Mall 
Etobicoke, Ontario, Canada 
MgC 1C2 


TERRIER ELEC. 

3700 Gilmore Way, 106A 
Burnaby, B.C. Canada 
V5G 4M1 


TERRIER ELEC. 
6600 Transcanadienne 
Suite 750-17 


Pointe Claire, Quebec, Canada 


HOR 452 


COLORADO 


CANDAL INC. 

7500 West Mississippi Ave. 
Suite A-2 

Lakewood, CO 80226 


TEL: (619) 565-8797 
FAX: (619) 565-8990 


TEL: (408) 988-6988 
FAX: (408) 988-5041 


TEL: (714) 832-3325 
FAX: (714) 832-7894 


TEL: (213) 539-2156 
FAX: (213) 539-2564 


TEL: (416) 622-7558 
FAX: (416) 626-1035 


TEL: (604) 433-0159 
FAX: (604) 430-0144 


TEL: (514) 695-4421 
FAX: (514) 695-3295 


TEL: (303) 935-7128 
FAX: (803) 935-7310 


c SAMSUNG 


Electronics 


MEC 

511 Carriage Road 
Indian Harbour Beach, 
FL 32937 


MEC 

830 North Atlantic Blvd. 
Suite B401 

Cocoa Beach, FL 32931 


MEC 
1001 45th, N.E. 
St. Petersburg, FL 33703 


ILLINOIS 


IRI 
8430 Gross Point Road 
Skokie, IL 60076 


INDIANA 


STB & ASSOC. INC. 
3003 E. 96th St. 

Suite 102 
Indianapolis, IN 46240 


MARYLAND 


ADVANCED TECH SALES 
809 Hammonds Ferry Rd. 
Suite D 

Linthicum, MD 21090 


MASSACHUSETTS 


TEL: (407) 332-7158 
(407) 773-1100 
FAX: (407) 830-5436 


TEL: (407) 799-0820 
FAX: (407) 799-0923 


TEL: (813) 522-3433 
FAX: (813) 522-3993 


TEL: (312) 967-8430 
FAX: (312) 967-5903 


TEL: (317) 844-9227 
FAX: (317) 844-1904 


TEL: (301) 789-9360 
FAX: (301) 789-9364 


NEW TECH SOLUTIONS, INC. 


111 South Bedford Street 
Suite 102 
Burlington, MA 01803 


TEL: (617) 229-8888 
FAX: (617) 229-1614 
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES 


MICHIGAN 


JENSEN C.B. 
2145 Crooks Rd. 
Troy, MI 48084 


MINNESOTA 


IRI 
1120 East 80th Street 
Bloomington, MN 55420 


NEW JERSEY 


NECCO 
2460 Lemoine Avenue 
Ft. Lee, NJ 07024 


NEW MEXICO 


S.W. SALES, INC. 
7137 Settlement Way, N.W. 
Albuquerque, NM 87120 


NEW YORK 


T-SQUARE 
6443 Ridings Road 
Syracuse, NY 13206 


T-SQUARE 
7353 Victor-Pittsford Road 
Victor, NY 14564 


NORTH CAROLINA 


GODWIN & ASSOC. 
1100 Logger Ct. 
Suite B 102 
Raleigh, NC 27609 


GODWIN & ASSOCIATES 
2812 Oak Leigh Drive 
Charlotte, NC 28213 


OHIO 


BAILEY, J.N. & ASSOC. 
129 W. Main Street 
New Lebanon, OH 45345 


BAILEY, J.N. & ASSOC. 
2679 Indianola Avenue 
Columbus, OH 43202 


BAILEY, J.N. & ASSOC. 


1667 Devonshire Drive 
Brunswick, OH 44212 


gs oe 
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TEL: (313) 643-0506 
FAX: (313) 643-4735 


TEL: (612) 854-1120 
FAX; (612) 854-8312 


TEL: (201) 461-2789 
FAX: (201) 461-3857 


TEL: (505) 899-9005 


TEL: (315) 463-8592 
FAX: (315) 463-0355 


TEL: (716) 924-9101 
FAX: (716) 924-4946 


TEL: (919) 878-8000 
FAX: (919) 878-3923 


TEL: (704) 549-8500 
FAX: (704) 549-9792 


TEL: (513) 687-1325 
FAX: (513) 687-2930 


TEL: (614) 262-7274 
FAX: (614) 262-0384 


TEL: (216) 273-3798 
FAX: (216) 225-1461 
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OREGON 


EARL & BROWN CO. 
9735 S.W. Sunshine Ct. 
Suite 500 

Beaverton, OR 97005 


PENNSYLVANIA 


RIVCO JANUARY INC. 
RJl Building 

78 South Trooper Road 
Norristown, PA 19403 


PUERTO RICO 


DIGIT-TECH 

P.O. Box 1945 

Calle Cruz #2 

Bajos, San German 00753 


TEXAS 


S.W. SALES INC. 
2267 Trawood, Bidg. E3 
El Paso, TX 79935 


VIELOCK ASSOC. 
720 E. Park Blvd. 
Suite 102 

Plano, TX 75074 


VIELOCK ASSOC. 
9600 Great Hills Trail. 
Suite 150-W 

Austin, TX 78759 


UTAH 


ANDERSON & ASSOC. 
270 South Main, #108 
Bountiful, UT 84010 


VIRGINIA 


TEL: (503) 643-5500 
FAX: (503) 644-9230 


TEL: (215) 631-1414 
FAX: (215) 631-1640 


TEL: (809) 892-4260 
FAX: (809) 892-3366 


TEL: (915) 594-8259 
FAX: (915) 592-0288 


TEL: (214) 881-1940 
FAX: (214) 423-8556 


TEL: (512) 345-8498 
_ FAX: (512) 346-4037 


TEL: (801) 292-8991 
FAX: (801) 298-1503 


ADVANCED TECHNOLOGY SALES, INC. 


406 Grinell Drive 
Richmond, VA 23236 


WASHINGTON 


EARL & BROWN CO. 
2447 A 152nd Ave. NE. 
Redmond, WA 98052 


WISCONSIN 


IRI 
col Mayfair 
Milwaukee, W! 53226 


TEL: (804) 320-8756 
FAX: (804) 320-8761 


TEL: (206) 885-5064 
FAX: (206) 885-2262 


TEL: (414) 259-0965 
FAX: (414) 259-0326 
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SAMSUNG SEMICONDUCTOR SALES OFFICES-EUROPE 


SAMSUNG PARIS MILANO MUNCHEN 
SEMICONDUCTOR Centre d’Affaires La Viale G. Matteotti, 26 Carl-Zeiss-Ring 9 
EUROPE GmbH Boursidiere RN 186, Bat. 1-20095 Cusano Milanino D-8045 Ismaning 
Mergenthaler Allee 38-40 Bourgogne, BP 202 (Italy) (West Germany) 


D6236 Eschborn F-92357 Le Plessis-Robinson Tel: 0039-2-6 13 28 88 Tel: (49) 0-89 96 48 38 
(West Germany) (France) Fax: 0039-2-6192279 Fax: (49) 0-89 96 48 73 
Tel: 06196/9009-0 Tel: 0033-1-40 94 07 00 
Fax: 0196/9009-89 Fax: 0033-1-40 94 02 16 


SAMSUNG SEMICONDUCTOR REPRESENTATIVES 


EUROPE 
AUSTRIA GERMANY (WEST) 
SATRON HANDELSGES. MBH SILCOM ELECTRONICS VERTRIEBS GmbH 
Hoffmeistergasse 8-10/1/5 TEL: 0043-222-87 30 20 Neusser Str. 336-338 TEL: (49)-0-2161-6 07 52 
A-1120 Wien FAX: 0043-222-85 95 93 D-4050 Ménchengladbach FAX: (49)-0-2161-6516-38 
TLX: 047-753 11 85 1 TLX: 85 2189 
TERMOTROL GmbH 
BELGIUM Pilotystr 4 TEL: (49)-0-89-2303 52 52 
D-8000 Mtinchen 22 FAX: (49)-0-89-2303 52 80 
C&S ELECTRONICS NV TLX: 17 89 84 53 
Heembeekstraat 111 TEL: 0032-2-2 44 29 74 
B-1120 Brussels FAX: 0032-2-2 42 89 30 ING. THEO HENSKES GmbH 
TLX: 046-2 58 20 Laatzener Str. 19 TEL: (49)-0-511-86 50 75 
Postfach 72 12 26 FAX: (49)-0-7249 79 93 
D-3000 Hannover 72 TLX: 92 35 09 
DENMARK 
ASTRONIC GmbH 
EXATEC ALS Griinwalder Weg 30 TEL: (49)-0-89-61 30 303 
Dortheavj 1-3 TEL: 00453-1-19 10 22 D-8024 Deisenhofen FAX: (49)-0-89-61 31 668 
DK-2400 Kopenhagen FAX: 00453-1 19 31 20 TLX: 5 21 61 87 
TLX: 27253 : 
MSC VERKAUFSBURO MITTE 
Wormser Str. 34 TEL: (49)-0-62-332 66 43 
FINLAND Postfach 37 FAX: (49)-0-332 02 98 j 
: D-6710 Frankenthal TLX: 46 52 30 ' 
INSTRU COMPONENTS i 
P.O. Box 64, Vitikka 1 TEL: 00358-0-5 28 43 25 MICRONETICS GmbH ; 
SF-02631-ESPOO FAX: 00358-0-5 28 43 33 Wail Dur Stadter Str. 45 TEL: (49)-0-7159-60 19 
Helsinki TLX: 057-12 44 26 D-7253 Renningen FAX: (49)-0-715 951 19 
TLX: 72 47 08 
FRANCE ITALY 
ASIA MOS (OMNITECH ELCCTRONIQUE) : DIS. EL. SPA . 
Batiment Evolic 1 165, TEL: 0033-1-47 60 12 47 Via Orbetello 98 TEL: 0039-1-12 20 15 22 
Boulevard De Valmy FAX: 0033-1-47 60 15 82 1-10148 Torino FAX: 0039-1-12 16 59 15 
F-92705 Colombes TLX: 042-61 38 90 TLX: 043-21 51 18 
SONEL-ROHE (SCAIB) MOXEL S.R.L. 
6, Rue Le Corbusier TEL: 0033-1-46 86 81 70 Via C. Frova, 34 TEL: 0039-2-61 29 05 21 
Silic 424 FAX: 0033-1-45 60 55 49 1-20092 Cinisello Balsamo FAX: 0039-2-6 17 25 82 


F-94583 Rungis, Cedex TLX: 042-20 69 52 TLX: 043-35 20 45 
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES 


THE NETHERLANDS UNITED KINGDOM 


MALCHUS BV HANDEIMIJ. 


Fokkerstraat 511-513 
Postbus 48 
NL-3125 BD Schiedam 


NORWAY 
EXATEC ALS | 
Solheimveien 50 
Postbox 314 
N-1473 Skarer 


SPAIN 


SEMICONDUCTORES S.A. 


Ronda General Mitre 
240 Bjs 
£-08006 Barcelona 


SWEDEN 


MIKO KOMPONENT AB 


Segers by Vagen 3 
P.O. Box 2001 
$-14502 Norsborg 


SWITZERLAND 


PANATEL AG 
Grundstr. 20 
CH-6343 Rotkreuz 


TEL: 0031-10-4 27 77 77 
FAX: 0031-10-4 15 48 67 


TLX: 044-2 15 98 


TEL: 0047-2-97 29 50 
FAX: 0047-2-97 29 53 


TEL: 0034-3-2 17 23 40 
FAX: 0034-3-2 17 65 98 
TLX: 052-9 77 87 


TEL: 0046-753-89 08 0 
FAX: 0046-753-75 34 0 
TLX: 052-9 77 87 


TEL: 0041-42 64 30 30 
FAX: 0041-42 64 30 35 
TLX: 045-86 87 63 


KORD DISTRIBUTION LTD. 
P.O. Box 294, Camberley, TEL: 0276 685741 


Surry GU 153JJ 


BYTECH LTD. 

3 The Western Centre, 
Western Road, 
Bracknell Berkshire 
RG121RW 


ITT MULTI COMPONENTS 


346 Edinburgh Avenue 
Slough SL1 4TU 


NELTRONIC LIMITED 
John F. Kennedy Road, 
Naas Road, Qublin 12, 
Ireland 


FAX: 0276 691334 
TLX: 859919 KORDIS G . 


TEL: Sales 0344 482211 
Account/Admin 
0344 424222 
FAX: 0344 420400 
TLX: 848215 


TEL: 0753 824212 
FAX: 0753 824160 
TLX: 849804 


TEL: (01) 503560 
FAX: (01) 552789 
TLX: 93556 NELT El 
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES 


ASIA 


HONG KONG 


AV, CONCEPT LTD. 

ROOM 804, Tower A, 8/FI., TEL: 3629325 
Hunghom Commercial Centre, FAX: 7643108 

37-39 MA Tau Wai Road, TLX: 52362 ADVCC HX 
Hunghom, Kowloon, 

Hong Kong 


PROTEGH COMPONENTS LTD. 

Unit 2, 3/F, Wah Shing Centre, TEL: 7930882 
11 Shing Yip Street, Kowloon, FAX: 7930811 
Kwun Tong, Hong Kong 


WISEWORLD TECHNOLOGY CO. 

Room 708, Tower A, 7/FI., TEL: 7658923 
Hunghom Commercial Centre, FAX: 3636203 
37-39 MA Tau Wai Road, 

Kowloon, Hong Kong 


RIGHT SYSTEM CO., LTD. 

Room A19, 6/FI., TEL: 7566331 
Proficient Ind. Centre, FAX: 7998985 

Block A, 6 Wang Kwun Road, TLX: 52896 OSPCL HX 
Kowloon Bay, Kowloon, 

Hong Kong 


SOLARBRITE ENTERPRISE CO. 

(CALCULATOR & WATCH) 

Room 903, The Kwangtung TEL: 7701010 
Provincial Bank Bldg., FAX: 7700559 
589-591 Nathan Road, TLX: 52543 SECL HX 
Kowloon, Hong Kong 


SOLAR! COMPUTER ENGINEERING LTD. 

(4 BIT/8 BIT ONE CHIP SOFTWARE HOUSE) 
Unit 703-4, 7/Fl., Jordan House, TEL: 7213318 
6-8 Jordan Road, Kowloon, FAX: 7235288 
Hong Kong 


CENTRAL SYSTEMS DESIGN LTD. 

(ASIC DESIGN HOUSE) 

Room 1704, Westlands Centre, TEL: 5620248 

20 Westlands Road, FAX: 5658046 
Quarry Bay, Hong Kong TLX: 73990 CSD HX 


' DATAWORLD INTERNATIONAL LTD. 
(MIYUKI ELECTRONICS (HK) LTD.) 
' (ASIC DESIGN HOUSE) 
Flat No. 3-4, 5/FL., TEL: 7862611 
Yuen Shing Ind. Bldg., FAX: 7856213 
1033, Yee Kuk Street, West, TLX: 45876 MYK HX 
Kowloon, Hong Kong 


TAIWAN 


YOSUN INDUSTRIAL CORP. 

Min-Sheng Commercial Bldg., TEL: (02) 501-0700—9 
10F No. 481 Min-Sheng East FAX: (02) 503-1278 

Rd., Taipei, Taiwan, R.O.C. TLX: 26777 YOSUNIND 


KINREX CORP. 

2nd. FI., 514-3, Tun Hwa S. TEL: 02-700-4686—9 

Rd., Taipei, Taiwan, R.O.C. FAX: 02-704-2482 
TLX: 20402 KINREX 


SANT SONG CORP. 
Room A, 8F No. 180, Sec-4, TEL: (02) 775-2506 
Chung Hsiao E. Rd., Taipei, FAX: (02) 771-8413 


Taiwan, R.O.C. 
JAPAN 
ADO ELECTRONIC INDUSTRIAL CO., LTD. 
7th Fl., Sasage Blidg., 4-6 TEL: 03-257-1618 


Sotokanda 2-Chome Chiyoda- FAX: 03-257-1579 
ku, Tokyo 101, Japan 


INTERCOMPO INC. 
lhi Bldg., 1-6-7, Shibuya, TEL: 03-406-5612 
Shibuya-ku, Tokyo 150 Japan FAX: 04-409-4834 


CHEMI-CON INTERNATIONAL CORP. 

Mitauya Toranomon Bidg., TEL: 03-508-2841 
22-14, Toranomon 1-Chome, FAX: 03-504-0566 
Minato-ku, Tokyo 105, Japan 


TOMEN ELECTRONICS CORP. 
1-1, Uschisaiwai-cho 2-Chome TEL: 03-506-3473 
Chiyoda-ku, Tokyo, 100 FAX: 03-506-3497 


DIA SEMICON SYSTEMS INC. 
Wacore 64 1-37-8, Sangenjaya, TEL: 03-487-0386 
Setagaya-ku, Tokyo 154 Japan FAX: 03-487-8088 


RIKEI CORP. 
Nichimen Bldg., 2-2-2, TEL: 06-201-2081 
Nakanoshima, Kita-ku, FAX: 06-222-1185 


Osaka 530 Japan 


SINGAPORE 
GEMINI ELECTRONICS PTE LTD. 
315, Outram Road, #12-08, TEL: 65-2263066 
Tan Boon Liat Building, FAX: 65-2262781 
Singapore 0315 TLX: RS-42819 
INDIA 


COMPONENTS AND SYSTEMS MARKETING 
ASSOCIATES (INDIA) PVT. LTD. 
100, Dadasaheb Phalke Road, 


Dadar, Bombay 400 
014 TEL: 4114585 


FAX: 4112546 
TLX: 001-4605 PDT IN 


TURKEY 


ELEKTRO SAN. VE TIC. KOLL. STI. 
Hasanpasa, Ahmet Rasim Sok TEL: 337-2245 


No. 16 Kadikéy Istanbul, FAX: 336-8814 
Turkey TLX: 29569 elts tr 
THAILAND 


VUTIPONG TRADING LTD., PART. 
51-53 Pahurat Rd. (Banmoh) TEL: 221-9699-3641 
Bangkok 10200 THAILAND 223-4608 

FAX: 224-0861 

TLX: 87470 Vutipong TH 
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KOREA ° 
NAEWAE SEMICONDUCTOR CO., LTD. SEG YUNG. INTERISE CORP. 
Room 503, 22-dong, Sunin TEL: 717-4065—7 21-301, Sunin Blidg., 16-1, TEL: 701-6811—6, 
Bidg., 16-1, Hankangro-2ka, 702-4407—9 Hankangro-2ka, Yongsan-ku, 701-6781—4 
Yongsan-ku, Seoul, Korea FAX: 702-3924 Seoul, Korea FAX: 701-6785 
Cable: ELECONAEWAE TLX: NELCO K27419 

SEOUL 

C.P.0. BOX 1409 SEGYUNG ELECTRONICS 
SAMSUNG LIGHT-ELECTRONICS CO., LTD ieee ae cone. red Salil 
4th Fl. Room 2-3, TEL: 718-0045, vongre-Kuy Seoul, Korea see nena a 
Electronics Main Bldg., 16-9, 718-9531 —5 : SUKSEMT 
Hankangro-3ka, Yongsan-ku, FAX: 718-9536 
‘Seoul, Korea 
NEW CASTLE SEMICONDUCTOR CO., LTD. SAMTEK 
4th Fl. Room 10-11, TEL: 718-8531—4 Room 704, Euylim Bldg., TEL: 703-9656—8 
Electronics Main Bldg., 16-9, FAX: 718-8535 16-96, Hankangro-3ka, FAX: 703-9659 
Hankangro-3ka, Yongsan-ku, Yongsan-ku, Seoul, Korea 
Seoul, Korea 
HANKOOK SEMICONDUCTOR & 
TELECOMMUNICATIONS CO., LTD. SUNIN INDUSTRIES CO., LTD. 
402 Suite, Sowon Bidg., TEL: 338-2015—8 Sunin Bldg., 7FI., 16-1, TEL: 718-7113—6 
354,22, Seokyo-dong, FAX: 338-2983 Hankangro-2ka, Yongsan-ku, 702-1257-—-9 
Mapo-ku, Seoul, Korea Seoul, Korea FAX: 715-1031 
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SAMSUNG SEMICONDUCTOR DISTRIBUTORS 


ALABAMA 


HAMMOND 
4411-B Evangel Circle, N.W. 
Huntsville, AL 35816 


ARIZONA 


ADDED VALUE 

7741 East Gray Road 
Suite #9 

Scottsdale, AZ 85260 


CYPRESS/RPS 


2164 E. Broadway Road #310-8 


Tempe, AZ 85282 


CALIFORNIA 


ADDED VALUE 

3320 East Mineral King 
Unit D 

Visalia, CA 93291 


ADDED VALUE 
1582 Parkway Loop 
Unit G 

Tustin, CA 92680 


ADDED VALUE 
6397 Nancy Ridge Road 
San Diego, CA 92121 


ADDED VALUE 
31194 La Baya Drive, #100 
Westlake Village, CA 91362 


ALL AMERICAN 
369 Van Ness Way #701 
Torrance, CA 90501 


BELL MICRO PRODUCTS 
18350 Mt. Langley 
Fountain Valiey, CA 92708 


BELL MICRO PRODUCTS 
550 Sycamore Drive 
Milpitas, CA 95035 


CYPRESS/RPS 
6230 Descanso Avenue 
Buena Park, CA 90620 


CYPRESS/RPS 

10054 Mesa Ridge Ct 
Suite 118 

San Diego, CA 92121 


CYPRESS/RPS 
2175 Martin Avenue 
Santa Clara, CA 95050 


CYPRESS/RPS 
21550 Oxnard, #420 
Woodland Hilts, CA 91367 


(205) 830-4764 


(602) 951-9788 


(602) 966-2256 


(209) 734-8861 


(714) 259-8258 


(619) 558-8890 


(818) 889-2861 


(800) 669-8300 


(714) 963-0667 


(408) 434-1150 


(714) 521-5230 


(619) 535-0011 


(408) 980-8400 


(818) 710-7780 


JACO 
2260 Townsgate Road 
Westlake Village, CA 91361 


JACO 

2880 Zanker Road 
Suite 202 

San Jose, CA 95134 


JACO 
23-441 South Pointe Drive 
Laguna Hills, CA 92653 


MICRO GENESIS 
2880 Lakeside Drive 
Santa Clara, CA 95054 


CANADA 


ELECTRONIC WHOLESALERS 
1935 Avenue De L’Eglise 
Montreal, Quebec, Canada 
H4E 1H2 


PETERSON, C.M. 

220 Adelaide Street North 
London, Ontario, Canada 
N6B 3H4 


SAYNOR VARAH 

99 Scarsdale Road’ 

Don Mills, Ontario, Canada 
M3B 2R4 


SAYNOR VARAH 
1-13511 Crestwood Place 
Richmond, B.C., Canada 
V6V 2G5 


WESTBURNE IND. ENT., LTD. 
300 Steeprock Drive 
Downsview, Ontario, Canada 
M3J 2W9 


COLORADO 


ADDED VALUE 
4090 Youngfield 
Wheat Ridge, CO 80033 


CYPRESS/RPS 
12503 E. Euclid Drive 
Englewood, CO 80111 


CONNECTICUT 


ALMO ELECTRONICS 
31 Village Lane 
Wallingford, CT 06492 


JACO 
384 Pratt Street 
Meriden, CT 06450 


JV 
690 Main Street 
East Haven, CT 06512 


(805) 495-9938 


(408) 432-9290 


(714) 837-8966 


(408) 727-5050 


(514) 769-8861 


(519) 434-3204 


(416) 445-2340 


(604) 273-2911 


(416) 635-2950 


(303) 422-1701 


(303) 792-5829 


(203) 288-6556 


(203) 235-1422 


(203) 469-2321 
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SAMSUNG SEMICONDUCTOR DISTRIBUTORS 


FLORIDA 


ALL AMERICAN 
16251 N.W. 54th. Avenue 
Miami, FL 33014 


HAMMOND ; 
6600 N.W. 21st. Avenue 
Fort Lauderdale, FL 33309 


HAMMOND 
1230 W. Central Blvd 
Orlando, FL 32802 


MICRO GENESIS 
2170 W. State Road 434 #324 
Longwood, FL 32779 


GEORGIA 


HAMMOND 

5680 Oakbrook Parkway 
#160 

Norcross, GA 30093 


QUALITY COMPONENTS 
6145 Northbelt Parkway 
Suite B 

Norcross, GA 30071 


ILLINOIS 


GOOLD 
101 Leland Court 
Bensenville, IL 60106 


QPS 
101 Commerce Dr. #A 
Schaumburg, IL 60173 


INDIANA 


ALTEX 
12744 N. Meridian 
Carmel, IN 46032 


CHELSEA INDUSTRIES 
8465 Keystone Crossing, #115 
Indianapolis, IN 46240 


MARYLAND 


ALL AMERICAN 
1136 Taft Street 
Rockville, MD 20853 


ALMO ELECTRONICS 
8309B Sherwick Court 
Jessup, MD 20794 


GENERAL RADIO SUPPLY 
6935L Oakland Mills Road 
Columbia, MD 21045 


(305) 621-8282 


(407) 973-7103 


(407) 849-6060 


(407) 869-9989 


(404) 449-1996 


(404) 449-9508 


(312) 860-7171 


(312) 884-6620 


(317) 848-1323 


(317) 253-9065 


(301) 251-1265 


(301) 953-2566 


(301) 995-6744 
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JACO 

Rivers Center 

10270 Old Columbia Road 
Columbia, MD 21046 


MASSACHUSETS 


ALMO ELECTRONICS 
60 Shawmut Avenue 
Canton, MA 02021 


GERBER 


_ 128 Carnegie Row 


Norwood, MA 02062 


JACO 
222 Andover Street 
Wilmington, MA 01887 


MICHIGAN 


CALDER 
4245 Brockton Drive 
Grand Rapids, MI 49508 


CHELSEA INDUSTRIES 
34443 Schoolcraft 
Livonia, MI 48150 


MINNESOTA 


ALL AMERICAN 
11409 Valiey View Road 
Eden Prairie, MN 55344 


CYPRESS/RPS 
7650 Executive Drive 
Eden Prairie, MN 55344 


VOYAGER 
5201 East River Road 
Fridley, MN 55421 


MISSOURI 


CHELSEA INDUSTRIES 
2555 Metro Blvd. 
Maryland Heights, MO 63043 


NEW JERSEY 


ALMO ELECTRONICS 
12 Connerty Court 
East Brunswick, NJ 08816 


GENERAL RADIO SUPPLY 
600 Penn St. @ Bridge Plaza 
Camden, NJ 08102 


JACO 

Ottilio Office Complex 
555 Preakness Avenue 
Totowa, NJ 07512 


(301) 995-6620 


(617) 821-1450 


(617) 329-2400 


(617) 273-1860 


(616) 698-7400 


(313) 525-1155 


(612) 944-2151 


(612) 934-2104 


(612) 571-7766 


(314) 997-7709 


(201) 613-0200 


(609) 964-8560 


(201) 942-4000 
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SAMSUNG SEMICONDUCTOR DISTRIBUTORS 


NEW YORK 


ALL AMERICAN 
33 Commack Loop 
Ronkonkoma, NY 11779 


CAM/RPC 
2975 Brighton Henrietta TL Road 
Rochester, NY 14623 


JACO 
145 Oser Avenue 
Hauppauge, NY 11788 


MICRO GENESIS 
90-10 Colin Drive 
Hotbook, NY 11741 


NORTH CAROLINA 


QUALITY COMPONENTS 
3029-105 Stonybrook Drive 
Raleigh, NC 27604 


DIXIE 
2220 South Tryon Street 
Charlotte, NC 28234 


HAMMOND 
2923 Pacific Avenue 
Greensboro, NC 27420 


RESCO/RALEIGH 
Hwy. 70 West & Resco Court 
Raleigh, NC 27612 


OHIO 


CAM/RPC 
749 Miner Road 
Cleveland, OH 44143 


CAM/RPC 
15 Bishop Drive #104 
Westerville, OH 43081 


CAM/RPC 
7973-B Washington Woods Drive 
Centerville, OH 45459 


CHELSEA INDUSTRIES 

10979 Reed Hartman, Highway 
#133 

Cincinnati, OH 45242 


CHELSEA INDUSTRIES 
1360 Tomahawk 
Maumee, OH 43537 


SCHUSTER 
11320 Grooms Road 
Cincinnati, OH 45242 


SCHUSTER 
20570 East Aurora Road 
Twinsburg, OH 44087 


(516) 981-3935 


(716) 427-9999 


(516) 273-5500 


(516) 472-6000 


(919) 467-4897 


(704) 377-5413 


(919) 275-6391 


(919) 781-5700 


(216) 461-4700 


(614) 888-7777 


(513) 433-5551 


(513) 891-3905 


(216) 893-0721 


(513) 489-1400 


(216) 425-8134 
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OKLAHOMA 


QUALITY COMPONENTS 
3158 S. 108th East Avenue 
Suite 274 

Tulsa, OK 74146 


OREGON 


CYPRESS/RPS 

15075 S. Koll Parkway 
Suite D 

Beaverton, OR 97006 


PENNSYLVANIA 


ALMO ELECTRONICS 
9815 Roosevelt Blvd. 
Philadelphia, PA 19114 


CAM/RPG 
620 Alpha Drive 
Pittsburgh, PA 15238 


ALMO ELECTRONICS 
220 Executive Drive 
Mars, PA 16046 


SOUTH CAROLINA 


DIXIE 
4909 Pelham Road 
Greenville, SC 29606 


DIXIE 
1900 Barnwell Street 
Columbia, SC 29201 


HAMMOND 
1035 Lowndes Hill Rd. 
Greenville, SC 29607 


TEXAS 


ADDED VALUE 
4470 Spring Valley Road 
Dallas, TX 75244 


ADDED VALUE 

6448 Highway 290 East 
#A103 

Austin, TX 78723 


ALL AMERICAN 
1819 Firman Drive, #127 
Richardson, TX 75081 


CYPRESS/RPS 
2156 W. Northwest Highway 
Dallas, TX 75220 


JACO 
1209 Glenville Drive 
Richardson, TX 75080 


(918) 664-8812 


(503) 641-2233 


(215) 698-4003 


(412) 782-3770 


(412) 776-9090 


(803) 297-1435 


(803) 779-5332 


(803) 233-4121 


(214) 404-1144 


(512) 454-8845 


(214) 231-5300 
(214) 869-1435 


(214) 235-9575 
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SAMSUNG SEMICONDUCTOR DISTRIBUTORS 


MICRO GENESIS (214) 644-5055 VIRGINIA 
9221 LBJ Freeway, #220 
Dallas, TX 75243 VIRGINIA ELEC. (804) 296-4184 
715 Henry Avenue. 
OMNIPRO (214) 233-0500 Charlottesville, VA 22901 
4141 Billy Mitchell 
Dallas, TX 75244 WASHINGTON 
QUALITY COMPONENTS (214) 733-4300 CYPRESS/RPS (206) 483-1144 
4257 Kellway Circle 22125 17th Avenue 
Addison, TX 75244 Suite 114 
Bothell, WA 98021 
QUALITY COMPONENTS (713) 240-2255 
1005 Industrial Blvd. ; -JACO (206) 881-9700 
Sugar Land, TX 77478 15014 N.E. 40th Street 
Bldg. “‘O”, Unit 202 
QUALITY COMPONENTS (512) 835-0220 Redmond, WA 98052 
2120-M Braker Lane 
Austin, TX 78758 PRIEBE (206) 881-2363 
14807 N.E. 40th 
Redmond, WA 98052 
UTAH WISCONSIN 
ADDED VALUE (801) 975-9500 MARSH : (414) 475-6000 
1836 Parkway Blvd. 1563 S. 101st. Street 
West Valley City, UT 84119 Milwaukee, WI 53214 
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SAMSUNG 


Electronics 
Semiconductor Business 


HEAD OFFICE: 

8/10FL. SAMSUNG MAIN BLDG. 
250, 2-KA, TAEPYUNG-RO, 
CHUNG-KU, SEOUL, KOREA 
C.P.O. Box 8233 


BUCHEON PLANT: 

82-3, DODANG-DONG, 

BUCHEON, KYUNGKI-DO, KOREA 
C.P.O. Box 5779 SEOUL 100 


KIHEUNG PLANT: - 

SAN #24 NONGSUH-RI, KIHEUNG-MYUN 
YONGIN-GUN, KYUNGKI-DO, KOREA 
C.P.0. BOX 37 SUWON 


GUMI BRANCH: 
259, GONDAN-DONG, GUMI, 
KYUNGSANGBUK-DO, KOREA 


SAMSUNG SEMICONDUCTOR INC.: 


3725 NORTR FIRST STREET 
SANJOSE, CA 95134-1708, USA 


HONG KONG BRANCH: 
24FL. TOWER 1 ADMIRALTY CENTER 
17 HARCOURT ROAD HONG KONG 


TAIWAN OFFICE: 
RM B. 4FL, NO 581 
TUN-HWA §S, RD, TAIPEI, TAIWAN 


TELEX: KORSST K27970 
TEL: (SEOUL) 751-2114 
FAX: 753-0957 


TELEX: KORSEM K28390 
TEL: (SEOUL) 741-0066 
FAX: 741-4273 


TELEX: KORSST K23813 
TEL: (SEOUL) 741-0620/7 
FAX: 741-0628 


TELEX: SSTGUMI K54371 
TEL: (GUM!) 2-2570- 
FAX: (GUMI) 52-7942 


TEL: (408) 954-7000 © 
FAX: (408) 954-7873 


TEL: 8626900 
_TELEX: 80303 SSTC HX 
FAX: 8661343 


TEL: (2) 706-6025/7 
FAX: (2) 784-0847 


SAMSUNG ELECTRONICS JAPAN CO., LTD.: 


6F, SUDAMACHI BERDE BLDG. 
2-3, KANDA-SUDAMACHI 
CHIYODA-KU, TOKYO 101, JAPAN 


TELEX: 2225206 SECUPN J 
TEL: (03) 258-9506 
FAX: (03) 258-9695 


SAMSUNG SEMICONDUCTOR EUROPE GMBH: 


MERGENTHALER ALLEE 38-40 
D-6236 ESCHBORN, W/G 


SAMSUNG (U.K.) LTD.: 

SAMSUNG HOUSE 3 RIVERBANK WAY 
GREAT WEST ROAD BRENTFORD 
MIDDLESEX TW8 9RE 


SINGAPORE OFFICE: 
10 COLLYER QUAY #14-07 
OCEAN BUILDING S'PORE 0104 


TEL: 0-6196-90090 
FAX: 0-6196-900989 
TELEX: 4072678 SSED 


TEL: 862-9312 (EXT) 304 

862-9323, (EXT) 292 
FAX: 862-0096, 362-0097 
TELEX: 25823 


TEL: 535-2808 
FAX: 532-6452 
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